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5 i h fr«MR 1 1- 3 ¥»#»««)«»* JSfe. 



[W*S7] ltte#£?LW¥iS£¥i*ff«ri. 

J: o -C»* * ix S »*B 1 CEio 
[»**9] llfllE£ftStlJi*SA¥*«ftt, Mfclft 
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[ i o ] ireiMifbAH:, hf» x-fTfrft 

1 2 ] fiMBNfflOS' y 3 h yf» 

[M*8 1 3 ] emeffi 2 ©wu, f » = v»R*»b 
is»*« 1 5 ] meg 1 (DnuRvtmmz. $>nw 

^«CttJ:or»rtS*i*lt*«lk:B«wi|»*(WI5 

in** 1 6 ] mufitMit. m 1 ©j&nw&tfss 2 

6* 9, MESfS 1 1 0J6IMI 

tt, £7L* ^ y =1 vjf i: *#?Lfr*iBS 
Jf i^W-f-SgSc^ fjE^JLfMM&gvy a^ic 
*ffi*IMM-$£iteJ:o-c»j«S*w IMBff 2 ©«t 
2 ofeMtt* *s y = >-«R©*B5*BMbi-* £ 

1 7 ] AMElMkNU «BWfc-CJ!)*BI*« 1 4 
7bm 1 6 £Eft<0^ttlW0tt£*8c. 
[sf#JS 1 8 ] fflE*7Ltt)MM^*ttJI®i*£ii. 

2 1 ] men i 

LTaMt £ *t5»#S 1 75SI»*« 2 0 ICE* 

[If** 2 2 ] 1 cogB*f«. H l ©$£i!<D$& 

1 ©lMSS^SMWiifcSS 2 W^e^©^ 2 ©lMSA* 

MIL LXm&ZHZmXm 1 2 0 CiEic©^ 

lf»#JS 2 3 ] MESS 1 <Dtm*#&K1Mtli&¥m 



w<r>^mt § *vf eao t v * s tug 5 rms 

* 1 #S»#S 2 0 fcE*©^fl**f ©«36#tfc. 
[ft$3 2 4 ] imB#$?LK¥&ii^flro£^Jtft 

[M**2 5] HfjE*8«ftl&*f2:, fflftU W»*>fea 

[fg#Jg 2 6 ] £7LK]MgA¥3#Jl t ##aft¥$! 

tttm-cflMtsjifc* 2 ©aw t mejB 1 ©awt 

fr^e>ii5±5»J:aS9-&-ip-tir*IS, .ROWERS* 

[Ht*« 2 7 ] ffiB£:Mt¥ttA¥*{HI&tme# 
^■¥*S*¥*fWH:, vy=»^e>*5IS*392 6 

[M*42 8] MEM.KiHttAiNMMitt. Pit 

[ SlJjfll 2 9 ] HfjfB#£7lfr¥*S A ^£#1 ©J? & 
5 0 $ * nvEHT-cabSKI** 2 6 KBtte^ttftiRtt 

B*«fr?fTtaft6l»** 2 6 lcE*e¥*fl4ft*«>8ft 

3 1 ] rneu 9 *t>*0:i&Kta<iMaa*d 

tftt**2 6«cE«©¥*#««©*3a*«fe. 
[IS*^3 2] ME*#?LK¥^S^<*:Stt, atr 
^^^-Y/^Slci 9 tt5tS*3S2 6 (CE^©^ 

[ II 3 3 ] SfrE^#-5LK¥^ A 14, 

«H Soffit io-CJK^SiiSBI** 2 etEOlo** 
[«*83 4] fflE#7LftWeA¥»#Ja», Attfl: 

a«^2 6lcE»©***WMJ©»jfc&«fe. 

[iM3 5] ItTEIftWbdlW:, HFBHKf-CtTtotb 
a«l*3B3 4tE«© i l i *ff»«o»5t*ft. 

[H*J53 6] «lE*#7L«*i»A¥**«tt, ftt 

^^->^/w fi gg|c: < tt3^*n5SS#«3 6 
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[M*4 3 8 ] mm&m&wft-zmi&iiinitm 2 <du 

[11*93 9] ffiGjti&iftttattm, %yXfcbt£Z> 
[M*9(4 0] 5ayf?*"e*5IWt 
[1***4 l ] Une^TLftWjfA^fMoHA^ 

[i**JS4 2] BSIE^y^V^lctt, xyft^hi 
LT*ig«#ffl^fb*iSI»*JS4 1 KB*©****** 

©Siitm 

£8***4 2»CiB«©^^f|c|fiia-©fflj£*fe. 
[!*** 4 4 ] Me» l ©Stttli, 

■ «r»fiftU-Clllfi)i**v*l»*3«2 675EI»**4 3fcB 

in** 4 5 j man 1 g 1 ©*»£§!©» 

1 ro^S¥«frJi±tB 2 o#fiS!o« 2 ©£&!§¥ 
HftL-Cfl?/&$*t5W*Jf 2 6 75Ms**94 3l£fEm© 
[W*Jf 4 6 J MfEJR 1 ©«W«r**?LK*e*iMI 

*M^9£fettIS«>*, fltre^?Ltt¥l*A** 

* 2 6 75SI*** 4 3 iceft®¥*tt^0|l&!r&. 
[8*** 4 7 ] fne^7L*)NM¥*tt<o£?Lirfl: 

tf»i8*ttfci*>-C4S*i.6l(WWl4 7fcBito*«* 
[H** 4 9 1 MEM** 1 7?>£i**JS 4 8 MBtto 

i d mas *vfc*MWttm. 

[00 0 1] 

«*t©«»3W»KBBi-5. IKBL<H; < 
[0 0 0 2] 

tt, VJlav 3hv ^fyi'ai/-^- (SOI) fit 



* S i S<rei*SflJtL#&^»*©«&£& SOlSf 
ivCtrfc. -f*fc*>, SO ieEflffcfijffl-f;*,- 

2. «*Wt*i»ttfc«ii-cv>5 

3. nmmmmmztiftmw*!m 

4. s 

m 

[0 0 0 3] ±8BLfc«fc3fc?V^;*«M4±©#<©flJ 
^Sr^mi-Sfcfttc, rrSt¥l:itO> SOI#3t© 

[0004] Special Issue: "Sin 
gle — crystal silicon on non 
— single — crystal insulator 
s " ; e d i t e d by G. W. Cullen, J 
ournal of Crystal Growth, 
volume 63, no 3, pp 4 2 9~590 

(1 9 8 3) . *<I4, *MSf-7r'TT£^± 

IC. S i£CVD (ffc^Stfffe) -C, ^tbiW^ 

-J*tMt5SOS (j/'ja^y f7r-fr) 

T-£©ffr5b&JDi»ttL;fc#. S imbT^yr^T 
«^Bi»I^F«tefc J: 9 t77-f 
7lWb<f7;V5-a-i*OS i i'MOilA, LT 

j£ffl©/£#9;Wif?>tvt^S. f-7 
r f T Sfr&teffl-fr-f te S O I Lip fcv*5 

5. 

[0 0 0 5] ( l ) s i ¥*SffiS#&3ta5lMfc»i;i> & 
SrSSltTS iS«£SrSP^»^mS-Br, t©^^- 
Kt Lt«#|R]~:nf **^/Ufi!cg£-e\ S i O z ± 
-S i W&tikm*M&+Z. (£©#££«» S i o 2 
±ICS iJi«)*ra»«rit)4 5. ) 

(2) SilttlXIKOtiO^SttlHtttlU 
*©TSpK S i 0 2 *Mi$rt- So (£©#*«, S i§ 
©*£«&£ t> ft fe*V\ ) 

(3) S i l|M$S£{t:±~S i ©3Ltf**->*/i-jfc6£: 

lft»$Hi**f5t>©. (C(D*ffitt, S i 
fcfc* 5. ) 
[0 0 0 6] 

U J: 5 fc ±12 (1) 
^tftttr, CVDfc<k9> i£& 1MNISS i 

w^^^/wafts**;**, **«s i 
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m #*«as>svN«, mas unc*?*, u-if 

A£J:9¥ttAJB«rS i O a ±lc**S*6*t6, *b 

(Zone melting recrysta 1 1 i 
za t i on) iWabttTV Ztlb<Ol?fe\CYttin 

fflftLfct>OHt*V\ «*.tfCVDifeW:¥fi**WK'tS 

?©«HmttfcBW**>6. Zone Mel 

ting Recrystallizatio nS^ 5 t) 

Jvttt^SdK ftiRiU, *^», Jft&ft, ffi^Pfe 
[0 0 0 7] _hIB (2) <D%feXh%S iSM^f^ 

tf«T©*ife**rf6tts. 

[0 0 0 8] 1. VMcOjt^ffitCft^ttaiy^^i/* 
^f 0 S iS^S iSfr^RCSS(-®<ii^Ufc#, s 

AS i*«SS*n:/i>ff<Jtif|1-3xa. *»*Si 

[0009] 2. *>f*y** (S IMOX : S e p a 
ration by ion— implanted o 
xygen) tlfcSftS S i tfttA^WCflfc*^* 

-oTfc6 a U&*Ufc#6>* S i O a JI»rttri'afc* 
left, Rt3R^r4-^<rl 0 18 i on s/cm 2 WtjiA 

[ooio] 3. £nws iommczmmmmt 

*9SOl«5M:»J*+6#&i iO*»tt, PlSi 

W^ffi* J. Crystal Growth, Vo 
1 6 3, 5 4 7 (1 9 8 3) ) ^L<ll 

9, s i**rBtfJ;5fcHF*«*o|i|«brtffitJ:9 
Pis i^©*tr*JL«fl:Ufc©%* Jffttfeftft:J:0 
NiS i*Sr»«(*:»prr5*«fe'C*>a. 



[0 0 11] ±5£(D (3) CO^S^LT, 4#MBS5 5- 
1 6 4 6 4#&«fc|2*fc£ftT^5t>Of*, plSi!) 

^tr #5 t «t 5 IgSrtf-r 

£fco-e&£ 0 *LrttK!}-&'to*xaR:*v^Plls 

v^lc <fc 9 #7LM«rtt« LT SOI «3B«:»jjW- 

[0 0 12] X> ^1^65 3-4 5 6 7 5»&« 

=^■±£¥18 AS i«*r»rtU **£AS 
*¥I»AS i«*«r*9BtrJ:9ic#?LflrflAtfKtttt 
fls**T**AS i fc#W5*3*i/CV* 

So 

[0013] cixfe©^a»ciB«*iifc*»», y^rn 

»fcfi*4¥»AS iH*rlS»#±K:»j«-C**tv^3 
[0014] ±ELfci54 

[0 0 15] *»WO»J©Btttt, IMMfchfcJB 
[0 0 l 6] **W03El!:9J©Btttt, SOIii©* 

aa*a0»srf^«i-5Bfct), iwftsos^ si 

MOX<0ft#^5^fi9#Sfittfc»ttSr*i-5^#* 
6. 

[0 0 17] 
[0 0 18] 
[0 0 19] 
[0 0 2 0] 
[0 0 2 1 ] 

[0022] *mw<D*m#mt<Dmm*m<o»* lv> 
[0023] *&m0^#ffitnmtt&ft* 
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[0 0 2 4] »aKWiSA¥*«JI2:^^L 
KWir*¥«WI fc 1 0*W£/fl#-f SX 

[0 0 2 5] 
[0 0 2 6] 
[0 0 2 7] 
[0 0 2 8] 
[0 0 2 9] 
[0 0 3 0] 
[0 0 3 1] 

[0032] *»w©^*flc<fiwo«jt*ifew:, mm 

S3*.t\ feStt, «Hfc *l««u ft*tt<Dffifc*N* 
[0 0 3 3] 5t£, ^WO^ftaJtt-^Ksg^jSfe^J; 

[0 0 3 4] ^JIW^^WflcSBtf^MaS^ft^J: 

titf , s o i m^<o±mmM^^^/mr snuct. 

[0 0 3 5] **WO^i»flc*f«t©»3S*«fer±, 
8 0 

[0 0 3 6] 

[0 0 3 7] £?L«S i JBfctt, 3iSm^®m&fcJ:8 
■«&fc<fctui, ¥*S»6 0 0A8*<oa©?L#»rtS*i 



8 0 fflU BAl OOOtRt"? ft, F^AO^OAHIC 
[0 0 3 8] *?L«Jitt*Ort»{-*40ffi«^^$ 

^^fc/c^(D^®a (Jtaasw 

8fc«>, tfl^^y^^^jWEWt, »*<D#*?LJM* 

[0 0 3 9] MMH TK0>«afcJ:!K NSS i 
SJ:0fcPi!s lJ§fc#rtSlv*1-v\ £-f#?LJCS i 
Wt, Uhl i r»iaotl 9 5 6 ^lc¥*fltt>WIHF 
*<OW56ifia^»T*A$tufc (A. Uhl ir, Be 
11 Syst. Tech. J., vol 35, p. 
3 3 3 (1 956) ) , 

[0 0 4 0] BWflMfcWsttSS i 

*K*MF«U HFJS*"t>OS i OMKJt;iCB3E?L 

1^8 (T. : J. Elect roch em. S 

oc. , vol, 127, p. 4 7 6 (1 9 8 0) ), 
[0 04 1] Wh, 

Si+2HF+ (2-n) e + ^S i F 2 +2H + +ne' 
S i F 2 + 2HF-*S i F 4 +H 2 
S i F 4 +2HF^H 2 S i F 6 

Si+4HF+ (4-A) e + — >S i F 4 +4H + +Ze" 
S i F 4 + 2HF— H 2 S i F 6 

[0 0 4 2] ::-Ce + We _ l«iim IE?L£S* 
[0 0 4 3] £JL±cori:^b, 3E?LO#«Ei-SPffl^!> 
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lUK ; fflf?-)lflr^£8flW§fc«fcx vol 7 9, s s 

D 7 9-9 5 4 9 (1 9 7 9), (K. 4 ; S o 
lid — State EkectronicsVol 
2 4, 159 (1981)). L*»U &#©«£££ 

[0 0 4 4] £1T> HffiSr#fiat/iJj5e.> *36W*^ft: 

[0 0 4 5] (Sttttftttl) 

[0 0 4 6] 01 (a) Ic^-f-j; 5 jfef, PS!S i 

trJMM-*. HfliBPSs iXflttt, HF»**fflv\fclB 
ffiflyfctfcfcioT, #?MMfcStf6. r©#?LKSiJI 
2114, IJWbS i©«2. 3 3 g/cm^CJt^ 
X s *©«g&HF&jR»g$r5 0~2 0%fc:3Efl:3-tt 
Sri-CaSl. 1-0. 6 g/cm 3 <D®SH(^b$ 

[0 0 4 7] fclr^ 01 (b) »C*"f^3t, t>3- 
o»SiHj:23 LT, *©£SlcSHfcS 2 4 & 
J&£Lfc«, #?LKS iS*2 1 ±©$jg,lS i 1 2 2 
&Efc&§&{Ul 2 4 Sr*ffilcj#o S i 2 3 Srli D 
h>*5, ro^lw, Ell (c) fcjF-r.fcpK, ^?LKS 

ig&2 lSr^gP^S'^^^*t-CS i 0 2 @2 4± 

Lfc¥»ftJi~©S*©l»*l&C:: i© 
JtrgjK.fcixtf. iteft^-C&Sil^S iJB2 4±£|£Att 
as^P aV?:n^-i|l^fcl|MS,j|S ij§2 2*5, 

[0 0 4 8] iiT?*?LK^Wfl:aEft:±fc»*i-5** 

t, j;<jjeF*u<tt2 0Mmej(Tt-r%ro^a*ui\ 

[0 0 4 9] *fc, aJE^#7Ltt^»fr^iiSStit6»tt 

[oo5o] mmmmtmm&G-rz&frMcm 



[0051] *fc, *»wefflv^5rt«>Tf#SJftatt 

a^gftWSffifcgtffcLfc'fc©, 

©***Eli:iHfc*. ttfc*, **<MW©16**m© 

«*#j*Lfcfc©ft£s9»*rfMi5. *fc. 

3Mf5*, «HT/W5^ «©£lt*m*>E>&SS#ft' 

[0052] t z6x-, xnimmi 1 icfevvci*, # 

0J£^ Ltc&, *%Wttm9i<Dmsm®M 1 ©«mrk© 
*»£S*ia©T?ri4<. #BJMbSWiv^«-» 

<«*.tfPSi'!»3i') *>&<eaJI4:*:#i-5a 

ioo5 3] *&, g-iiK^mtbrnftz^v^yiz* 
nmmtn mm ssftps * w v wz. j; o mm 

[0 0 5 4] r©J:5K»*S*ifclftl»*±©**?Ltt 

¥teS^»^-Y!Jr-©7'i , 7^^AfcBibr5. ox 

1 0" 4 s e c61±©t>©t'fcl9#s S IMOX-C#f>tv 
5 ^fMiieAJIlclt^r KiB«»«©«A^Mo* L 
<'>*V>t)©T7fc5t*lC, ^*fl£¥»aH©e*©^ 
*t«»T/hSVMb©-e*>5. 

[0 0 5 5] ^^WlCli, (E»^K«d[», 2 X 1 0 4 
/cm 2 EtTtft9, *»#*»*)i©Ji»K:B8U-Ctt 
^j»#¥.*SfiS«ffi©Ba 2 0c m 2 ~ 500 cm 2 (2 

T, ***|c*»faJB©3C^©ft^:«[i(P^©*/J^©S 
S-J?^.©ft^:{itc*)-L.T1 0%ElTK»x.5it!i s "Ct 

[005 6] KT, ffi©3ll£te«0iJ*^-r. 

[0057] umwmm 2 ] kt. *i6ffi^0>J 2 

2Sr#flBU4*Jb»»i-*. 

[0 0 5 8] Jfe-f, 12 (a) tC7fc£;ft,5J;5U:ffi*© 
NNRA<ltt(c J: 5^ tr# ^ v-r yvAftic J: 9 ]K7M4ti* 
«112 2 Sr»*t*. *^tt, PSi S i ItUHiASffc 1 

2 l©«SSr7*n hV^3j-VffiAb-CNS¥*S^l 
2 2 ZMfc-tZ. 

[0 0 5 9] [22 (b) lcjF£*i*.fc5£PSS 
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1 l 2 i«iBJ:OHF«W*»v^fcWift 

0#?LfSiI12 3lt *BfiSi©««2. 33 g 
/cm 3 fclt*<T* *<D***HF*i»*«:5 0-~2 
0%»C»fc**a^fc-e*ftl. 1-0. 6g/cm 3 

©*Bfc*ffc***£fc r©*?LitBra\ ± 

[0 0 6 0] HI 2 (c) ^ ocos i 

S#l 2 4£ffl;tLT, *0>*BlClMfc;JB 1 2 5 
Lfctg, #?LgS il»12 3±<0*jBr*S ill 2 2 
ftBHHNttl 1 2 5 SiSftl24$:te 

[0 0 6 1] Z<t>mz. £HWS iS*l 2 3Sr^SB^ 

yfy^uts i o 2 bi 2 5 ±\mmti>itm&&*s 

[0 0 6 2] ro^c^n^ IMttrCfc&lMMl 

2 5±fc«*tt#S/y 3^!>x^J:W41M(llS i 

1122^ Lfrh®-\mmik£tix, 

[0 0 6 3] ^ 5 LTftfefrfc^tt****, IfiR^NI 
[0 0 6 4] ^Ii»j2lt #JUMfc*f¥5l»te 

[0 0 6 5] [£ttffittfl3] 03 (a) fcSWJ:* 

[0 0 6 6] ID 3 (b) (CTF-Ti: 5 \c y t>5-ocos i 
#7LKS iSftU l±OWS ill 2XBtcB 
[0 0 6 7] RlC, H3 (b) 5 fc, X-y*J^S 

3 (c) fc«UfcJ:5fc* #?Lf^!)3^i#0«ffi± 
COS i 3 N 4 Jf £f&5fe1-S 0 ttOafiy^^^TRrJhWWi: 
ItS i 3 N 4 <Dftfc>9l£> T¥3lVW y?**m^X 
t>&\ £*>f*fc* #?L1fS iSftl 1 

^USi 0 2 S 1 4 ±fc»Rfk Lfc¥&lr> U 3 >m 

[0 0.6 8] H 3 (c) KW:*J8W"e»bix6*i»*a£ 
*-fcfct>» ®3 (b) iC^tSaiy^y 
^BSitttt LTcos i 3 N 4 Jil 5Sr8fe*1-*rfci::J:o 
T\ jaWtfeSS i OjM^lfcS iS*13 

iKttJHft^i/ya^^^fcW^ftJMSAS i!2 



[0 0 6 9] [XttttRfl 4 ] £AT\ *£H 0*Jteffi« 
[0 0 7 0] IS 4 (a) (^£tb5<fc 9 W1*CD 

* « a * * * j: 9 crowa 

Sil l 2 *lrHi, PIS i*tirA£#l 

1 KOSBi^n byW*^ttALtNSP»Ml 
1 2 fcjISriWS. 

[0 0 7 1] fcfc, B4 (b) M^ftSJ^IdPliS 

dHfcfcJ:oT* £?LJCS i£ftl 1 3^aCK**6. Z 
<D£K%S ill 1 3tt % ¥S£ilS i <D«g2. 3 3g 
/cm^Jfc^T, *(Oe«tHF»«»ftS:5 0-2 
0%fc»fcS*6ri"C**l. 1^0. eg/cm 3 

[00 7 2] i4 (c) fcsrf £ t9-OOS i 

Sftl l 4«rffl«UT, *4>SBK:ifcfcJll 1 h&im 
Lfc«, #?L«S 1 3±0»ftSAS ill 1 2 

ftBMftffcffl l 5«ii:»oS ilftl 1 4 £1*9 

[0 0 7 3] r^t?, i4 (c) IC^-f £ 
^KJt»l 16 t LT> S i 3 N 4 Il 1 6£\ 
Mfc2tt<o^p ay^HfeMttaitiSlSt 
6„ fti^84 (c) ic^LfcJ; #?LK^»3V 
S#©*B±<os i 3 N 4 J14:»*i-5. ton*?**? 
RlLKl 1 6iLTS i 3 N 4 <Z)ft;b^HC s TV^/VV 

v\ nofcfc* #?L«S ii#il 3«r±»3i^^ 
UTS i0 2 Sl 1 5±KUIilftLfc*IS*^P3^B 
1 1 2*»#$*¥*****»*1-«. 04 (d) ic 

•Tfttet. 04 (c) Id^Ufc^y^v^gSikJgl 16 
irLTOS i 3 N 4 JBl 1 6»*t5^<bi:J:ot, Jfi 
8*tfc8S i 0 2 I1 1 5±tc«fittdSi/y n^^^ 
^-fcB*«¥l**S ill 1 2^, TOfe, L^t>*& 

-KU»B^*nr, t^-±mc *wmzj»&tsti 

[0 0 7 4] l5Lt»&iifc*»*S*tt, syft 

[0 0 7 5] [nfelNIWS] B5 (a) KfrtX 0 
PIS iieiSfr^flt, *o±»S: 



-7- 



fi*£?LWbLfcStt*Bfc:m\ *R¥HfAJi3 2fr 

[0 0 7 6] i5 (b) ma*-*"* 3fc. t)5-O(0S i 

tt, #?UKs iS*3 i±o*ft*s il3 2li:M 

LfclWbJl3 6«ffite, K»M3 4i»«fOS i 

£ 0 X, Ifefbl3 4a, »»«J*»ttJlt»fc5**?LK 

05 (b) fc«i-±5fc, aiyf-y^jhglfctr, S 
i 3 N 4 »3 5&*«£*T, teO-&fc*fc2tt<Oi/y3 
yiJrat/^^dcftKEaH-a. &^T*0 5 (c) 
5 #7LKi^ U =* ylff 3 l o^ffi±o s i 3 N 4 1 3 
5SrBfe*i"So &<D*y?->W5ikmmkLXS i 3 

r s i o 2 jp±ic«Kffc bfc*w*i/!i =yl3 2« 

[0 0 7 7] 125 (c) lctt#*8^»bft*¥#ft« 
Sr#i-6*#*«Stt5. rftfc*>, 0 5 (b) i:SL 

fcaiy^^KjhBltbTWS i 3 Nj3 5»*t5 
C<btCj;or N Si0 2 l3 4, 3 6^LTSiSfr 
3 3 ±|C«*tt# vynyr) fc m«&¥tgii S i 

13 2^ L^t>*S-lC»Ji^Stft, 

[oo78] mrnmrnm e ] sir, *mwomnmm 

M 6 «rH 6 Lft* 
[0 0 7 9] 06 (a) \Z7jk£frZ>£?\zm*<D 

3 2^M« 0 

[00 8 0] 06 (b) !C^$tLS«t5fCPSS 

i 1 3 l«r*BJ:9HF»«*rfflv^B»l: 

riEffilcior, #?LKS iSftl 3 3 r 

<&#ftlTS iJBl 3 3fiMMSfiS i©ffi£2. 3 3g/ 
cm^Cit^T, ^M^HFg«»5 0-2 0 

%JcSfl:$^:5itt?j(!6fti. 1-0. 6g/cm 3 co 
[ 0 0 8 1 ] 0 6 ( c ) KtfT X o\c ho -o<o S i 

s*i3 4 zmn LXs z<ommcm<kj§ 1 3 5 *#a 

LfcSL *?LRS iSflci 3 3±0*»*iS ill 3 2 



±l^»riiLfc»{kJB 1 3 7 135^ 
OS iSflsi 3 4£I£'9ott5 0 
[0 0 8 2] ^s/^^Kiti&l 3 6£LT, 

S i 3 N 4 fl 36^ te9&t*£1t 2 #C<D^U a^jr*. 
/^±(Wc*BUT*9!***. -<&SL 0 6 (d) Id 
^•fJ:5^, £HK*>y = y&fti 3 3©ffli:os i 

3 N 4 I13 6^t5 0 CKD&fc, «Sil«il 

3 1 Sr^»ft^»tC3iy^^LTS i 0 2 S1 3 5, 

1 3 7±fc»BMkL*:*»Ji^9 a^JBSraff** 3 ! 4 * 

[0083] uT»e>Hfc^»#a*tt, #JMift 

[0 0 8 4] [*lfeffi««7] 07 (a) ICt^T* 5 

id, ftr, pssi«»i«(!tffliLt, 

SSr*?LWbLfc***ffii!:fif^, ^JS**^® 4 2 £ 
mrfL-fZo 07 (b) ic^fj; *>5-oos iS 

#7LKS iS*4 Unless ii4 2±\cMf& 
LfcBMUi 4 5*bk. ifjia^b® 4 4 ^I^OS 

^5**Sii4 2<o#B9ttfrett$«Sfc»K:»rt 

■ra. 07 (c) ^■ri^ic, ^?lks *s#4 i«r 

±*3iy^V^Lr, SiOj4 4, 4 5_hfc»K{b 

3 e 07 (c) Jctt^jBW-cftbJxS^NIfrJS*^** 

[0 0 8 5] Si0 2 §4 4, 4 5^ttSiS{*4 
3 ii:»fttt*v5 ay Jx/^iHif4»8IS ij| 

4 2 ¥tlt-> L3&»t*S-^»Jift*iXT, 

[0 0 8 6] [%ffiffi$0!8] ^T, *»WCDjU6ffi« 

« 8 *0 8 Sr#fig Lft # feffifcl-S. 
[0 0 8 7] jfef, 18 (a) teSS*bSJ:5lC«**> 

$11 4 2Sr«?^r* 0 PIS i^^Sfrl 

4 KDSBSr^n FyW^SALtNlHSftil 
4 2 8r»j«i-« a 

[0 0 8 8] ^Jc, 0 8 (b) |c**tiSJ:5fcPSlS 
i ^ttASit: 1 4 1 £B[Si «9 H F*ttfrffll\MMHb 
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^#7L»S iSl 4 3«*jgfiS i<0ffi|£2. 33g/ 
cra 3 (:it^T, *<Z)**SrHF8jK»flJ«r5 0-2 0 
%tC^kS*Srt-C«*l- 1-0. 6g/cm 3 £0 

[ 0 0 8 9 J 0 8 ( c ) KtjVT ct 5 t> 5 -OO S i 
g# 1 4 4 *m It, *<D*ffifcBMUi 1 4 5 
Lfc&, #*Lj|S iS#l 4 3±0>¥*S*S ill42 
ifc»*LfciflJ l 4 6^Bi:, SUMMfc/i l 4 5 
Sr»os 4 4«rU9#i>«S. 

[0 0 9 0] *(0f6tc:, #JL«^9 3^«»Sr±«fBft^ 
W:xi/fy^fCSi0 2 I14 5 s 14 6±fcSSjR 

[0091] m 8 (d) {zfcx&m-tmbtiztmwx 

tttfi&ZtlZo Si0 2 I1 4 5, 1 4 6^ltSi 

iSiii4 2^ ¥±Sl-> L^tft-teJIWiftSix 

[0092] ^5 Lxnbhtc^mftmm^ mm^m 

[0 0 9 3] [3I*«««9] H9 (a) »C*-TJ:5 

«*?lJtflSLfcaW*5 1*BfcffV\ iiW B l5 
2$r^1"^o 

[0 0 9 4] 0 9 (b) d^-f 
*i55t»iattS* 5 3 Srfflflt Lt> £?L» Sil«C5 1 
±©*«ffi Sig52 (D$ffi£lft%3iBtt£# 5 3 Srte 

[0095] H9 (b) tc^i-j:5(w, xy** 

^BfcltKS 4 fc L"C, S i 3 N 4 |5 4^ K^fr* 

(c) tejjrfj;5fc* #?L*S/P a>*#«>*B±«>S 
i 3 N 4 J!5 4*|»*i-S. £?LjfS i«#5 

1 t*»3iy^V^|»*LX*ail«aift:5 3_hlCi$Jg| 
ftLfcPB*^y aV'JB 5 2 

09(c) \m*&wxnt>tiz*mfc&mi 

TfcMfc«M+S X> *£jKtRttffi|-c 

ioo96] »«w«io]«t> 

[0 0 9 7] 010 (a) \C7F$ti,&±*>Km* 



o»K***lc «t 5 * tT* * v-r Affile J: IP fi?F*fi» 
»*ll 5 2ft»*T6 # PIS i JW&HSft: 

l 5 lO^S^n hy*>ftyftAttNa!*»*l 
1 5 2*w$rtrz>o 

[0098] 010 (b) \cfF£tiz>£?\cpm. 

5 i¥«fAXft:i 5 lSr«ffii5HFjS«Srfflv^BWi 

^©#?L«SiJBl5 3H:*ISfiSi«>**2. 3 3g 
/cm 3 tClt-<T, *<0«£*HF*«ift&S:5 0~2 
0%fc2E{fc*-frS£i-Cfl&Sl. 1-0. 6g/cm 3 
<0ttHfc*fb**S t^?Lgll5 3 

fi s ±$Lfc<fc5^ Pllft:i5 1{cM^H6o 
[0 0 9 9] 01 0 (c) fcJWiSfc* 
1 5 4£ffl«L-C\ #?LJCS iSflci 5 3±<D*«fiS 

iii52 co^® {zmitmm&mft 1 5 4 * » 9 &t>^ 

ho *v^"C, 010 (c) ^y^^K 

(d) l;:**-*}^ ^JUt^y 5 3<o*ffi 

l©Si 3 N 4 gl5 5^m -CO^Id, #JL«S 

[01001010 (d) icf4*38w-e#e>ix5^*ff 

[0101] ^5 Lx®btitz*m&mm*. 
Lxh&&\cfemTzzb&xzz> 0 *nmmmw 

[0 10 2] KIMll] @11 (a) ^-r<t 

^(w, 5tT> Pis i#m&m#zmn^x, ^<D±n 

6 2 

[O1O3J011 (b) K:*i"Jfc5fc, ^7^(-ft^ 
1±^IB6S i®6 2<^*ffiJiltt*»iattafls6 3§r 

[0 10 4] r^lc, #?l«S il^6 1 $r^^>> 
= ^JB 6 2 

[oio5]0ii (c) icB*awe»bixa*** 

3&SS/y3V!>3i/N-fcia*ft*j|S*S iS6 2dS, ¥ifi 
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[0106] mmmmm 1 2 ] sjit\ *%&<Dmnm 

Wfl 2 4:01 2MU^«tS 0 
[0107] jfe-j\ [g|i 2 (a) ic^ftaJ:?^*!* 

$&Jil 6 2««o §£W£> P^S ii|W 0 g# 
16 l^SB^n h^^-r^^ALTNS^M^l 

1 6 2 *i&m-z> 0 

[0 10 8] (HI 2 (b) \C^£ti%£?KPm 

s i^Bis^i 6 izm®£*)HF®mm^tcWim 

CO#?LKS iJll 6 3tt^»fiS i^«ff2. 3 3g 
/cm 3 (Cit-<T, *<0«#£HFK«»««:5O-2 

o%te«{b**a£t-e*tf 1. 1-0. 6 g /cm 3 

[0109] mi 2 (c) i^n^t:, Kmm&mvf 

iii62 omm \cmytmm&m# &t>& 
a, mi 2 (c) K^-r #a«s iisi6 3 

[01 10] mi 2 (d) icr»cjsn-c»&tus¥«# 
Sfr^jHSo *ati8tt»* 1 6 4 ±«tj|gfi 

tt#*> y y ^ai/N- 1 HW&JiM&it Siii62^ 
[0111] ^9 U#bilfc**#li#H[, ftiSiite 

[0 112] [Iii««13] 

So B13 (a) raWiifc* 5fc-f, Si«m 
1 3 0 0 o l »tc£?UC«« 13 0 1 ft^ 
-t?»*7LK«*l 3 0 1 ±fca*oMMJt&K:J: 9ft 
iVfSAJSl 3 0 2*»riM-a (11 3 (b) ) 0 

[0113] mms i^iii 3 0 2±\cmmi 3 

0 3*MiMr& (Mis (c) ) o 

[0114] SUOT S iSffU 3 04^Ill:M^ 

fc®?ftKi 305 tummmi 3 0 3 t*&*)&t># 

» (HI 3 (d) ) . 

[0115] Rv^-e*?LRft**ti*fcaorv^s 
tihi&tia 3 0 0 SrWB"J*<0«««JflF*^yf-^^* 
ICfc9l**U #?LJt«l«l 30 lS:*fflS*5 (ID 1 

3 (e) ) 0 

[0 116] £?L«3!ttl 3 0lSrxs,fy^su 



1-a (Hi 3 (f ) ) . 

[0 117] ^©J;5 4Xa«r»fflUfc»^, *?L«k 

Harta^a,, 

[0 1 1 8] ML Hi 3fc«Lfc*flsIJtl 3 0 3M 
*Tfc, fflKS i V*£ii« 1 3 0 2 &BftHl 3 0 5 £ 
M^WSCH^IW^ SiS#1304 
±Jc»ritS*tfcSfcfU!l 3 0 5<&«*>9fc* #7*m<0 

9 a ^ fc t nrtB-e*> a . 

[0 1 1 9] X, UlSffi^J 175^1 2fc*«-5frISl 

[0120] ^5 Lx'ftbtiz^mfcmmtmim&m 
s^w-tat^-cka* 

[0 12 1] »T, AftWftJHiWfcio-C+WWtB 

[0 12 2] 

isijs^j] mmmi) k^3 i n ch-e2oo^p 
yomitofcpa (ioo) visas ii*(si 

r>rc^-) K5 0%OHFgOTl^^tM«?rI 
t/Co ro^«8Kfl6fttt, 10 0mA/cm 2 tfco 
fco r.O«fO^?LK{lsii«tt, 8, 4/im/min. "C* 
&9 2 0 0 S*n:x<Bjp*£#ofcPSl (1 0 0) Si 

2 4^-C#?LS{b$tvfco 
[0123] (100) #7LSS iS#2 1 JifcM 
B E (^Ifcx. fcf # * :Molecular Be 
am Epitaxy) 4fefcJ;9* S i ^f^^irA' 

: 7 0 0^ 
lE^J : 1X1 0" 9 To r r 
EfcftilS : 0. 1 nm/s e c 
[0 12 4]*:, Z(D^\??*is^/UM2 l<D$tm 

mmKS 0 0 0 A<DBMfcJi2 4*?g^Lfct>5"-* 
CDS iS#2 3&fifa*>toii\ «*#a**-C8 0 0 

t\ o. smmmm-tz^ticx*), 200s i£» 

(1:3:8) SrfflV^T^TLWS iS^2Ux>^fy 
[0 12 5] mjaiL/cJ:5l-ii^^s i VJISftw^yffi 

(7yffiltfti»»ffil : 3 : 8) -0&5#, 

a e 2 o o *?uy<Dm&zw<>tc£iLmk 

ZhltS iSf^2 ltt, 2$mfe*£*xfCo 
[0 12 6] r. 5 LT, S i OJ2 4±|C0. 5 ^ ra 

[ 0 1 2 7 ] X, »&*Lfc*»* S i So9»«:££a 

^y^y^ hy-Srffl^mi^c ^wicil 3 i n 
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inch OffirtlC*5V>r^ftS i jpOlf^O 

[0128]^ SM«ia'6ffiSS i/lO 
¥Bm£S<£*£*> x l o 3 /cm 2 KT 

[0129]X, WSfaS i Jifcof, MOS c - t 

Z-b, 2. 0 X 1 0" 3 s e c i ^ 5 iWVM£&^Lfc 0 
[01 3 0] (SHS0S2) i£^4 i ncht5 00 ^ 
nyo]?^£^ofcPl (10 0) mfeflS ig#K5 

o%<DHFmmwc&\,^xmfflkj&%MLtz 0 zo^<d 

%>WS5&\*. 1 0 0mA/cm 2 tfcofc 0 r<£>B$tf)£ 
aftftjtStt, 8. 4/im/min. ^9 5 00^ 
nyojjC^SrJtofcPK (10 0) SilMWt 6 
OftX&TLWikZtitto 

[0131] PI (100) iStt2 
7X-7CVD&ia^ Six^^/H22$: 
o. 5 S*n:H6»*g£-ttfc 0 *8f*#fc. ^T^^: 

: S i H 4 

nmfcmt) : ioow 

: 8 0 01C 
JE^J : 1 X 1 0~ 2 To r r 
flfc&ilSjS : 2 . 5 n m/ sec 
[0 13 2] r^xt 0 ^^ri/^l2 2tf)^ffi 

Id, StffiRl 5 0 0 0 A(Dm<m 2 4 «r«A LfcglJcO S i 

S*2 3^il;fcM, a^Sianroot, o. 

HS0^i>*fc. ft^-C, 7y«MinfcmK (1:3: 
8) SrffiV^#?L«S iS#2 

[0 13 3] fiJJfiLfcJ;5K:a*©s i¥»*<07*« 

ny®B* (7 5fffl«BW«8ttl : 3 : 8) XhZtK 

miwm<n^y^>ymm*Z(Di o o«jsif*s&£ti 

SttfcS i£#2 US, 5»-C»*Stlfc Q 
[0 13 4] S i 0 2 /l2 4±|r0. 5 u m<DJ¥^£# 

[0 1 3 5] X, »e>ttfc¥3BfftS iJfOJ¥^££$I 
^U^V^ hy-SrfflV^W^fco **ttfctt, 4 in 
c h V^—<D±ffi*y£&£^xmfel<ti 0 -ttf>J|£*4 
inch CDffirtiC*5V^"C^SS i j§CDj?^(£> 

[0 13 6] Sil*^MWlR:J:«*tfrAs iJ§tf> 



¥sa^o^m, is»^tt**tti x i o 3 /cm 2 HT 

[0 13 7] X, 3M£fiS illcot, MOS c - t 

^5, 2. 0 X 1 0" 3 s e c fc^5KVMtt4:*Lfco 
[0 13 8] (Sfett0J3) S#3inch^20 0 ^ 
py^Sr«fofcPl (10 0) ^iSil* (S 

JfiUfCo rO^(Ottat**tt, 10 0mA/cm 2 "C$) 
ofco -^^pC0^?LS{t:itSll^ 8. 4/im/min. 
*T?*>9200S*n XDBLfr&jftolt Pi (100) S 

[0139] PI (100) ^TLfCS igft2 lJitr^ 

RFHRjR : 1 0 0MH z 
ftm&m*} : 6 00W 
jfift : 3 0 ot: 

A r tfXf£jj : 8 X 1 0" 3 T o r r 
j££l$m : 6 0# 

^-yy Htl^T^ : - 2 0 0 V 
g#SJ£/^T;* : + 5 V 
[0 14 0] #CfC, :Ox^^r^^§2 2 CO^® 
id, *ffi{C5 0 0 0 Atf)gMfc;J§2 4«r«fiRLfcSlJOS i 
2 3 &fifafcfcHi\ I^IgtT'8 0 0t, 0. 

W9**>*fc. &^t% y^mmmmm& d : 3 : 

8) *ffl^T#ftJTS i£#2 r£^^:✓m*L 
[0141] StraLfc<k5fc«tt©S i *«fi07yffi 

nVllSS (7y«Sitt»Kl : 3 : 8) -CfcS*, 
#JLR)i©3iy^v^a«tt*0 1 0 0ffiF(5iT±SjS*Jx 
6 0 200 5^DV©B^Sr»ofc#?LK{k: 

S*LfcS i*#2 1tt, 2dt»*SJlfc. 
[0 14 2] £ 5 L"C\ S i O 2 l2 4±C0. 5 

[0 14 3] (Hlfi«4) KS3 inch-C2 00 ^ 
py©)?*«r»ofcPi(100) WHrAS iffif^lCS 
OyoCOHFjgffi^t-joV^ffiffi^SrJfib^o ^offfo 
ttSM&att, 1 0 0mA/cm 2 ^of: 0 rcDP$cD# 
HKiV&StK* 8. 4/im/min. ^9 2 0 0 ^ 

p^is:^sr#oytPS! (ioo) s im#±mt, 2 

4#T?£:RJCft£ftfc 0 

[0144] PI (100) #?LjfS iS^2 
ffififcB«fc:<fc!K Six^^Y^i22^0. 5* 
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XhZ> 0 

: 9 0 0X> 
: H 2 

Ajt*m : 1 0# 

[0 14 5] ^C03itf^^r^^/^2 2 O^ffi 

*B^5 0 0 0A(DK{kJi2 4S:«*Ufct>5-*- 
wsiS*23 fcfifcfcfcHt:, a*#fflft*"C 8 0 0 
t" 0. 5«fMi8fa-***wi:^J;0, 2otf)SiS# 

(1:3:8) */Sv^C#?lRS iS*2 \*x-y*?V 
^8fc*Lfc„ 2 0 0 ^u^OflEfrSrftofc* 

?LK<b£*bfcS i£#2 114, 2#T?»££ftfc. 

[0146] ^3 LT, S i 0 2 S 2 4 ±IC 0 . 5 /z m 

[0147] (H16« 5 ) incht2 0 0 ^ 

oy<5**t»-3tPl (10 0) ¥ft$AS i£#(C5 

0%©HFJWK+«ci8V^r»»kia*rllLfc. r(DP$o 

10 0mA/cra 2 -Cfcofc, ^C0^p(7)^ 
?LKfkitSW:> 8. 4/im/min. T^!) 2 0 0 ^ 
ny<7)J¥#.£#ofcPM (1 0 0) Si 2 

[0 14 8] PM (10 0) il(^2 l±fc« 

JEECVDjfctCj;^ Sixt^^>t^l2 1^0, 5 

y—xifx : S i H 4 
^yr-i/x : H 2 

^ : 850t 
JE^ : 1.x 1 0" 2 To r r 
J^fiS!^ : 3 . 3 n m/ sec 
[0 14 9] W:, :oxtr^^>^i2 2^I 
fc, *ffi«C5 0 0 0AO||fkJi2 4Sr»rtLfc»J©S i 

»**fiia&fc*. S*#Hft*"C8 o ot;, o. 50$ 

WO^fr-frfco fcV^ 7yffilHHfcmK (1:3: 
8) SrffllvC#?L«S iS*2 1 *3iy^^(fc*L 
fc 0 20 0^^ni/oJS^SrJ9ofc#?LS{kS 

tlfc S i 2 1 ft, 2 #"CBfc* $ tlfCo 
[0150] £5 lt> S i 0 2 J1 2 4 ±{C 0 . 5 m m 

tLX, Si H 2 C 1 2 &ffli*fcStefc:W:, 

[0151] (^JKM 6 ) HlS3 i n c ht2 0 0 ^ 
o^fMSofcPl (10 0) Sigftl2 1±(C 
CVD&(£J;I9, Sixt7^^il2 2^rl^ 

^Jt^^fflt* : S i H 4 C 1 2 1 0 0 0 SCCM 



H 2 2 3 0 1 /m in. 
Stt : 1080t 
EE^l : 8 0 T o r r 
B#F4J : 2 m i n . 

[0 15 2] ^(D&fcl 2 1IC5 0%®HFi&iK't , |£& 
V^-CBWft^SrHiLfc. r<0«p^)flSt«aettx 10 0m 

A/cm 2 ^fcofc 0 z<om<o£niM\M&ns 

8. 4/xm/min. 9 2 0 0 ^ 9 p ^cOJf 
ofcPKlOO) SiS<*12 2 4#T*# 

JLKftStifc. r<z>IB*I{&£-m> PS (loo) Si 
Sftri 2 lo*##?LKflsS*k Six^^/^i 
1 2 2icttasft*s<e3&*ofc, ZL<O^V 9 

mi 2 2 (Dmrnc, mm?. 5000 a<dk^s 1 2 5 £ 

»rtbfc»JOS iS*l 2 4£fi*afc:bi*\ &3!?#H& 
tp-csoou 0. 5^M«:tia^ 2m 
s mm\m<o&t>ittz 0 &^-e, 7y«»s 

(1:3:8) SrfflWC^LSS iS^l 2 3£ 
^yf-^Bfeibfc. 2 0 0 ^^n>(7)ii:^^ 

j*ofc*?Lftft;StifcsiS#i2 3tt, 2#-ei&*£ 

[0 1 5 3] X. fthtl1t*m&S iiOf^^iSI 
h J-Srffl^TBI^fciC*, 3 inch* 

X^1t 0 

[0 1 5 4] 31, 3i§m^StS&K4£W§i§lS 

¥ffim*<&»** w&M&mmz ixio 3 /c m 2 #T 

[0 15 5] X, VISAS iilco§, -r^^n&Stt 
2. 0 x 1 o~ 3 s e c £^5KvMii£^Lfco 

[0 15 6] (mi&M7) ffi3incht20 0 ^ 
nV©jp*S:«rofcPt! (1 0 0) SiS#_tlCCVD 
JfcK4!K S i ^VP^-y^^M 1 2 2 £0. 5 ^ n 

£JS#*Sfcft : S i H 4 C 1 2 1000SCCM 
H 2 2 3 0 1/min. 
MS : 1080t 
f£jj : 8 0 T o r r 
0#F^ : lmin. 

[0 15 7] 0%<DHFVgmW£&^X1& 
ffiflafcSrttbfco r.O«r<DSat«Stt, 10 0mA/c 
m 2 T&ofc 0 ^i$<D^?L«{tf§£i4, 8. 4»m/ 
min. T*fo^ 2 0 0 $ ? n V60flC^Sr»o fc PS (1 
0 0) SiS*12l4*tt> 2 4^X^KWit^il 

tzo z<Dffimikf&x\*\ PS (l oo) s iSflcows 
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fc, mm\z.5 o o o AoifefbJli 2 s&T&f&LizWkos 

3 : 8) £ffi^-C£?lRS iSfrl 2 3 Sr^f-y^B* 

*tyto -rsfc, 2 o o s^n^ow^fcttofc^ait 

[0 15 8] Siiifl:^limM{cJ:6^f®a^co^* N s 

[0 15 9] (H»*J8) fi@3 i n c h"C2 0 0 ^ 
pyof^jfofcPi (10 0) SiSftl2 1^ 
ffiCynhy^tyaACiot, NiSifl22 
Sri $9v><DmM£j&i&l,ft 0 H + aA*i, 5X1 
0 15 ( i o n s/cm 2 ) Xhotc 0 r<£>gft:[£5 0% 

10 0mA/cm 2 tfcot rcO^pCO^TLR 
^ba*l*. 8. 4jim/min, "Cfc IP 2 0 0 ^ £ P > 

(Dm^n^tcpm (i oo) sii^mm 

"Ctt, PS (100) S iS^l 2 l£>*#^JL«{fc;£ 
tlNSS ill2 2tdtt^M53fcd>ofc p #CK, rON 

ssiii2 2 ©Affile, *bk:5 o o o Aomitmi 

2 5 Srj&a LfcBU© SiS#l24 fcSfafcto*, ft* 
#H«*-C8 0 oic, o. 5«PWi8KW-'5rfcl;:j:9 % 

(1:3:8) &%^X£HWS 
2 3Sr^^^^^^*bfCo 2 0 0 ^ny^) 

ff**#ofc#ft*fc£ftfcS iS#l 2 3tt, 2#^ 

[0 16 0] SiSm^^JciSBrffiaSo^, s 

ill 2 2(C^fffc^g^Pfell#A$nT^ob^ & 

3 *vt v > £ w k tmm S ixfco 
[0161] (HJg^J 9 ) B83incht?2 0 0 ^ 
nyc&»**»ofcPS (10 0) WMSiXttlCS 

WM&Stfo. 10 0mA/cm 2 tfeo/c 0 Z<D&r<D£ 
HKitifcAte, 8. 4^m/min. X*fo<9 2 0 0 *? 
uyaim&Zft^tcPM (10 0) SiSMWl 2 

[0 16 2] I^PS (10 0) £JUtS iS*l l±fc 
MB E WHH^t^dri/— : Mo 1 e c u 1 a r B 
earn Epitaxy) «9 , S i a: fc^^t/* 

/VJi 1 2 *r 0 . 5 5 * P yOff^K/fifi^fco Jtfllft 

: 7 0 Ot: 
S^J : 1X1 0* 9 To r r 
fiScSjiS : 0 . 1 n m/ sec 
[0 16 3] ^Oxtf^^^SU^ffi 

fc* Affile 5000 AcD^ft:® l 4 fcJKjft LfcBUco s i 



l 3 trajafcto*, a*#l«tt?8 0 0t, o. 

B9^Wfc. »CV>^ iECVDStaoTSi 3 N 4 
Srte0^to*fc2ft©S iS*fc0. l/im^l« 

«SR (1 : 3 : 8) Sr«Wt£?LKS 
^V^^LfCo -f"-5t, 2 0 0 pycojf^Srfco 

S i 3 N 4 1 1 5 LfcftfclW:, S i O z ® 1 4 JilC 

[0 16 4] m®n*mwm\z±m&m&<D%i%:, s 

[0 16 5] (HJfiffill 0) jH3incht20 0^ 

^yof^UokPi (ioo) WSAsiSfltt: 

5 0%«)HF«jK*IC*5V^»«>fk^«:lKLfca w<DNp 
^tffiSKli, 1 0 0mA/cm 2 tfcof: 0 C C0P#co 
#?LjHbii*te, 8. 4jLim/min. Xh «9 2 0 0 S 

^pv©f*t»ofcPi (ioo) s iSMfrll 

[0 16 6] ^P^ (10 0) £?L«S iS*l 1 ±fc 
/7XvcVD^cJ: s i 3Ltr^^>-Y^Ji 1 2£ 
0. 5 5:^p^(Dl¥^|c^S$^:fc 0 Jf«{*ftl3, «T 

^ : S i H 4 

mm&nji : 1 o ow 

J&g : 8 0 0t 
EE*7 : 1X1 0" 2 To r r 
EfciiiifS : 2 . 5 n m/ sec 
[0 16 7] RIC, r<7)x^arv/ t ;Hl 2C0^ffi 

(£, SEffifc 5 0 0 0 A^BSftS 1 4 SrJgfiK Lfc8«<0 S i 
g#£fiftfotHi\ If#i^8 0 0t, 0. 51$ 

^fo-frfco ftV^-C, ^JiCVDftiaoTS i 3 N 4 SraS 
9-frto*fc2tfc©S iSWdO. Um^iCtSl 

SSK (1 : 3 : 8) *fflV^#?LStS lSr^y 
f^Slfc, t«i, 2 0 0 P^Oj?^Srtjo 
fc*JLWfc**tfcS i£»l lrtt, 2»-C»*S*tfc. 
S i 3 N 4 JBl 5Sr(fe*bfc«lCtt % SiO 2 B:0. 5 
M m©at*Sr»ofe*3»ft Si§12 

[ 0 1 6 8 ] X, nbthtzW&& S i j§<Dm**%:&m 

hv-zm^xm^ittz^ 3inch!) 
^-<Dmft\£*s^xms&s im<nmfr<Dm*mkm 
'm<omK, m*<Dm±mztt\sX5%&TKto%.bti 

X^tZo 
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[0 16 9] X, Sirtl e^y^yf^m^tztKyfo 

mteife&mmft t$ tix i * 5 - t &$$tm £ tut. 

[0 1 7 0] X, JtMSAS iJilCOt, MOS c-t 

-6, 2. OxiO" 3 seca^ilV«/TL/c, 
[0 17 1] (^&£0U 1) W&3 i n chT2 0 0; 

tuyoim^ZftitiPm (100) 

5 0%OHFS^^^r^^^LfCo Z<Df% 
<OWM&&\*^ 1 0 0mA/cm 2 -C^of: o 
^TL^bitSte, 8. 4/zm/min. X^0 2OO^ 
^nVOlf^^ofcPM (100) S ig#£#tes 

[0 17 2] PS! (10 0) ^ftRS ilfrl 1±{C/^ 

£0. 5^^n>c0lf^^5$^fc o itffi&#tt> 

RFJ^8t$: : 1 0 0MH z 
M^teM?) : 6 0 0W 

: 300t 
Ar #*JE;f> : 8 x 1 0" 3 T o r r 
;&BB^ : 6 0# 

hE^/MT^ : - 2 0 0V 
SMI/M7^ : + 5V 
[0 17 3] ^(0xt^^>t^H2^I 
(C, Affile 5 0 0 0 Atf>®MU§ 1 4 L^cSU^ S i 

mt$$:Mteht>i£, mm^mn^xsoox:, 0. 505 
y^tox&zLtco ik^xy^mm^mmm (1 : 

3 : 8) £/f]^T£?LJtS igfrl 

bfc 0 2 00 ^nV^f^^o/cMIIb 

StlfcS iSftl lfl, 2#T?|»*3*Lfc 0 Si 3 Nj 

1 5£f&£Lfc^K:|*, SiOjHllCO. 5 Mm 
©JS**r#ofci|M6i§, Siil2 SrW-TSSfr^fig-c 

[0 17 4] Sfc, S i 3 N 4 IOft^^:, 7fx/y 

[0 17 5] (Klfefll 2) B:i3 inch"C2 0 0^ 
^D^OiJ^^ofcPM (10 0) W£ B e B S i&ffiC 
5 0%<OHF®m*K&^Xffimikf£*1&\,tc 0 ^(Dtif 
<DWM&&\*, 10 0mA/cm 2 ffoof; 0 Z<DV$<D 
0>KKikM&\*s 8. 4/im/min. -?& 0 2 0 0 S 
*nVOjp*£# 0 fcPS! (1 0 0) SiSM^It 

2 4#?#ftfCft£ft*:o 



[0 17 6] PS (1 0 0) £?L®S i±\zm 

ta^fijsfejciu, sixt7^>t^ii2^o. 5^ 

SI:Sn 
fifcftfift : 9 00t 
J&ft^ES^ : H 2 
fi)cgB#W : 1 0# 

^-y>^ hSI^TX : - 2 0 0V 
SfrttSfc'MT;* : + 5V 

[0 17 71 :ox^^t^ii2^i 

i-> *BK1.5 0 OOAOMII 4^^UfcS'JOS i 
Sftl 3Srfifa*>^ i^i^SOOt, 0. 

I50<frfo*fc o SffiCVDfeiaoTS isN^ffe^ 

(1:3:8) S:fflV>r#?LjfS i 1 1 Sr^y^v 
^l**Lfc. t5fc, 2 0 0 S^nV'Off^Srfcofc^ 
JLiTfcSftfcS iSfrl ltt, 2 Sftfc, Si 

3 N 4 H 5*mizl,it&\ats SiO 2 114l|:0. 
5iim©f*i»ofc*«iS ill 2'Sr*-rsS#36S 

[ 0 1 7 8 1 Si 3 N 4 |(0^ 9 ic, r tr^/v 

[0179] (»«13)E83inch-C20 0 5 
tvycom&Zft'otcPm (10 0) S i Sfltt: 

5 0%OHF««*IC*3V^T»ffi{bfiKSrlSbfc. -<E>f$ 
tOiiMit, 1 0 0raA/cm 2 -C$)ot rcD5#<7) 
^JLStfltiSfttt, 8. 4/xm/min. "Cfei? 20 0 ^ 
^nyoUW»ofcPi (10 0) SiSMfrU 
2 4^T?^?L«{b$^fc 0 

[01801 Pf (100) *?UCS igflci l_kfC® 
ffiCVDfeldJ:!!), S 2£r0. 5 

^^u^ff^-ertfts^fc. gratis 

V — 7.137. : S i H 4 
^rtUT-^ : H 2 
MA : 8 5 Ot: 
ff*:lXl 0" 2 To r r 
£&;fl3!f£: : 3 . 3 n m/ sec 
[0 18 1] W:, ^(Dx^^7Vil2 0t® 
H®l£5 0 0 0A«ftll 4£7gfifcLfcSUtf>S i 

Sfti 3 a**ffl«;*"e8 0 0<C, 0. 

5B$Migf»-r^ri:tcJ;t9 % 2o©SiS#«:»Ii:«i 
<9&t>£tltc 0 ft^-C, i^JEC V D ffifc. J: oT S i 3 N 4 
SraS9^to^*:2ft(OS iS^CO. 1 m m<DJ?;9-T& 
S^iirfCo #?LKg#l l±cog>fbKl 5^ 
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yfiS»ifB8gtfK (1:3:8) 4rfflV^T*?LKS i Sft 

m**i><otc £RWik £ tilts iSfti ltt, 2»-c» 

**ftfco S i 3 N 4 Ji 1 5 Srlfcacbfcllfctt, S i 0 2 
11411:0. 5 M raOllM8Fofc*ieiS il^ 

[0182] y—xjfx t L"C S i H 2 C 1 2 «rffll\fc 

[0183] 14) ff« 3 inch X 2 0 0 ^ 

?oy«)I*«»ofePl (10 0) SiS*lll± 
fcCVDftfclJ; Sixt^^^^ill2$:l; 

EJfc#*flE* : S i H 4 C 1 2 1000SCCM 
H 2 2 3 0 1 /m i n. 
?£g : 1 0 8 0t 
JE^3 : 8 0 T o r r 
H$WJ : 2 m i n . 

[0 18 4] r<DS#£ 5 0%<DHF^ti£tHc*5V^B§ 
SflSJSSrfTofco CO«rO««IE«aEtt, lOOmA/c 
m 2 -efeofc 0 X, roRfO*?L»bJI*f4, 8. 4 M 
m/min. -C&«9> 2 0 0 ^ * a V<DW2**$fitz P 
I (100) S iSffrfettf** 2 4#X£H%jt£ft 

ft 0 r^iMfijcW, (ioo) Si»w 

mimtZfr. S i^^v^^/Il 2 2 
4A»ofc. &t£* Z.<D^\:*Z*i/^;vm 1 1 2(0^® 
C Affile 5 0 0 0 A<D»flsB*rJg/fiLfcS i Sftl 1 

4 srfitafcto*. ii?ig^8oot, o. smm 

tZo »ffiCVD«fcfc:J;oTS i 3 N 4 £, m&trt£tc2 
feOSigftlCO. 1/tm^fSX^aUCo 

XoXmis-fZo *wc, ^yffi^RKSffi (1:3: 
8) *m*X4HLRS iS#l lSr^s^v^K^L 

ftfcS iS#l 1 312, 2#T»*3;h,fc. 
[0 18 5] Si 3 N 4 Jf 1 1 6£|»*Lfc&fctt, S i 
0 2 ±lC 1 n mco/f^^^o fcWgfl, S i A 1 1 2 ^r^f 

[0 1 8 6] X, #fehfc*j»»S i Ji<DflE#.«:*S£3[ 
xy^y^hy-Srfflv^i^fctr^, 3 inch* 

[0187]^ ail*TOimcJ:*Wt*s iio 

<E»*C»6*ftttl X 1 0 3 /cm 2 £ilT 



[0 1 8 8] X, SMSiSS iilcot, MOS c - t 

^6, 2. OXlO^sec^^^^/Tlto 
[0 18 9] (Slltffjl 5) t!3incht20 0^ 
tnyom^ZW-otcPM (100) S iX#l 1 1± 
tCCVDfe^iO, S ix^drv/t^Il 12$r0. 

SIS^^W* : S i H 2 C 1 2 1000SCCM 
H 2 2 3 0 1 /m i n. 

: 1 0 8 0^ 
m^J : 8 0 T o r r 
B$|HJ : 1 m i n. 

[0 19 0] Z(DmmC5 0%tDHF8**fc:*5V>TI» 
SflSJifcSriSLfc. r.O«FO«86aSfl[W:, lOOmA/c 
m 2 -Cfeofc 0 £<0l#O#?LK{fc»fti*, 8. 4/im/ 
min. XhV 2 0 0 $ * n ^£#ofcPS! (1 

oo) siS^iiii*ii 2 4£-c#?L«{t£ft 
^©■Miffcdi'cri, pa (ioo) sis*i 10 

***?LJMk**tS i ^t c ^^i/-y^gl 1 2W«Efc 

[0 19 1] ro^tf^^r^^Sl 1 2 0« 

Ic, Sffitc 5 0 0 0 A<DMitm%Ml8, hit S i Sf£ 1 1 
4Srfi;fe<&;fcH*, ^#ffl^^-C8 0 OtX 0. 5I$KI 

*?*fco ftV^TN «JECVDftfc<fcoTs'i 3 N 4 Sr, U 
t) 2 ftcD S i 0 . 1m m£>J¥^t£|£g L 

fc 0 tt^r, &nmtmfti 1 3±^^{b^i i eco^. 

7^Wj$i (1:3:8) fcffl^T, #?LJ?S i 
S^m^^fy^Ucc t§t, 200 ^ 
av<Z)J|[^Sr»o^:#?L«t{b*ttfcS i£*113fl, 
2ftXf&3s£tltz 0 S i 3 Nj!l 1 6«fc*Ufc*lC 
I2> SiOjllSlCO. 5 MmOj?^^ofc¥ 

»*s iii 1 2t*r«a»*»*T?#fc. si§m^ 

[0 19 2] &mmi 6) ill3inchT t 20 0 ^ 

? Ti yom^zftitcpm (ioo) siifrii i© 

tll^a h^cD^^yaA[cJ:oT. NSS ill 1 
2 £ 1 S * p LfCo tr&Aflte, 5 x 

1 0 15 ( i o n s / c m 2 ) Xh<otc 0 £ COS^C 5 0 

SISftS«, 10 0mA/cm 2 t^ofc o ^<DB#CD#7L 
KftiSfttt, 8. 4/z m/min. T?*> 0, 2 00 ^ 
PVOB^SrSFofePS! (10 0) S 1 1 ±fc 

tt, 2 4^"C#?L«ft$tvfc 0 CO»«{b*-CHt, PM 
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(10 0) S igftl 1 l<Dfrtf£HWfc£tl^ NMS 

ill l 2Kfi»t#4^o*:. c<DNis iJl 

1 l 2 ^Sffifc:, mm\z 5 0 0 0 AoifetbJI lis&M 

^8 0 0t, 0. 5SM10it5C fclCfctK 20<£>S 

tCcfcors i 3 N 4 Srfli!3 ^tt2ftOS iS«:o. 
l/im^fWtSLfc 0 JSfci^ £?LfrSftJh0ftftJi 

•C, (1:3:8) SrfflV vC^TLjSS 

iSftlUirxy^i!!*^ t5i, 2 0 05 
^o^fl£*Sr»ofc#7LK{k$ti/fcS 11*113 
J*, 2^*^t S i 3 N 4 Sl 1 6*m£Ltz'& 
S i 0 2 ±{Z 1.0m m<0W^ofc*8fi s 

iii 1 2*G+zmmwaxsit. mmm^mum 

K.3L&WS&WMe>mSk. s iJUctt*fc*tt*4cRStt* 

[0 1 9 3) (Xlfcffll 7) Kg3inch"C2 0 0^ 
^^f*S:»ofcPl (10 0) W B SiSflc|: 

100mA/cm 2 tfeofc 4 r<DP#<£> 
*5LK{tia*H, 8. 4/zm/min. -C&9 2 0 0 5 
?u>><DmfrZ&<otzPM (10 0) S iSffcfefttt, 

2 4#r£ft«{t$*T,fc 0 

[0 19 4] PM (10 0) *?L|f S iS*3 1 JifcM 
BE «H-»:*fcr**V— : Molecular Be 
am Epitaxy) ifcfcj:?)* S i^fc*^^r^-y/W 

ififlE : 7 o ot: 

JE^7 : 1X1 0" 9 To r r 
J$Hj3fS : 0 . 1 n m/ sec 

[0 19 5] £0^tf*^>ir/Mi3 2^ffi[: 

S^IOOO AoSftJI 3 6 tfCo 5 0 0 

0 A^iftl 3 4 Srjgj* Lfc8U<& s i Sft 3 3 <h rnJiB^ 
itS 3 6 fc £;ttfc£;b#&*#Bft 8 0 0 1, o . 

fc 0 WECVDfefcAoTS i 3 N 4 £, ftS9<&frl$:fc2 
toS iS^CO. 1 /imC0H^.T*KSUfc o Rvv?, 

£<ox&3zLtc 0 K^x\ y^mmsmmt d : 3 : 

8) *:fflv^#7L«S iSfl£3 lSr^y^v^iU 

ftfcS i£*3 II*, 2 Si 3 N 4 l3 
SZfo&Ltcm^ S i O a Jitd»«*3BA S i®3 

fc 0 



[0 19 6] QOMl 8)fg3incht20 0> 
tuXDm^ZftitcPm (10 0) *B*Si£#tC 
5 0%<OHFJB»+lC*5V^ll«{fcrtSrlfcLfc o wtf>l$ 
OflBtftfttt, 10 0mA/cm 2 -Cfeofc 0 ^C7)0$£> 
£TLKikM&y£* 8. 4|im/min, "Cfe 9 2 0 0 5 
^nyOf^ofcPl (10 0) SiSfr^it 

2 4ft-c&nwfctstitL 0 mpm (i oo) £rws i 

S*3 1il:/7XYCVDS[a^ Six^^> 
-V^JB 3 2 «: 5 5 * n ^cog^tc^g *tgf&# 

jf* : S i H 4 
K^i£S£> : 1 0 0W 

: 8 00t 
EA: 1X1 0' 2 To r r 
fife jli&i: : 2 . 5 n m/ sec 

[0 19 7] &i£ v rC0^t: o ^arv-^^3 2 CQ^®{£ 
Jl^l 0 0 0Acr)Sfcl3 6£7&£Lfco gc® 
i-5 0 0 0 A*>IKfkJ| 3 4 £7fM Lfc8UO SiS#33 

t mumitM set *fi*a^to*. ^^#ffl^*-e 8 o 
ot, o. si^HiDfrt-S^ttcj:?), m%*&m KftS 

fl-g^biirfco »BECVD8;fc:<fcoTS i 3 N 4 *ftSt)^to 
tt2toSil»:0. 1 /im^fWffllt #c 

^fc«fcoT|**Ufc. ftV^-C. KOH&$c (6M) £ 

t. 2 o o y(Dm^^otc^nmt^ntcs i 

S#3 1fi N 2#-fl»*£;h,fco S i 3 N 4 ««rgfc*Lfc 
S i 0 2 ±lcft#4**tt**+5^|SftS i 

[0 1 9 8] »e>ttfc*3ft*S i JBoff^Sr^aEffl 
xy^V^ hy-Srffll^-CBI^fcfc^^, 3 inch* 

[o 1 99] mi®m*mmm\z x a s igo 

1 x 1 0 3 /cm 2 »T 

[0200] mm& s i m\c*o$ , mos c - 1 
fe*m^x'p&*vi) t-<d7 4 y ? j ^zmfei-tzt 

Z?> y 2. 0X10" 3 seca^il^I^tf:o 
[0 2 0 1] mifom 19) 3 i ncht20 0 ; 
^ny<OJ»*S:«fofcPS (10 0) VfffiS ilftl: 
5 0%OHF«}K+Jci3V^T|IB«{t;fiKSrl6Lfc. rco^F 
©»«E*flEtt, 10 0mA/cm z r$)ot ^(Z)B#co 
£TLRiK&BL}&+ 8 . 4 m m/m i n . Xfo 19 , 2 0 0 
^oy©SM»ofcPa (100) S i SMft 

«t, 2 4»-e#a»bsnfc. spi (100) ^tl® 

SiS#i3H:/M7^^y^^(a^ Six 
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f**V-y/v/l3 2 4:1 ^oy^l^g^t 

RFmm& : 1 0 OMHz 
mm&nfi : 600W 
MS : 300t 

Ar^/^JE^ : 8X 1 0~ 3 To r r 
$ft0$Bfl : 1 2 0# 
^-y^y hitStt/Wr^ : - 2 00V 
Sftl|/Wr^ ; + 5 V 
[0 2 0 2] ftlC, Z<D^\?#*cz/V/l'S3 2<pmmz. 

f^iooo Aomitm 3 6 Sr^ Lfc 0 ^om> *B 

5 0 0 0 A £>8MUi 3 4 SrflMfc LfcBUO s i g# 3 3 
t StrlBBfc-fbJB 3 6 & Srfifa^fr-fr, a*#i«tt8 0 • 
OU 0. 5«FlHflH»"t'5^tlc:J:9, m#Sr9ia^tt 
^fc>i*rfc 0 ffiCVDKJ:otS i 3 N 4 ^I£«9^t5 

(1:3:8) 4rfflV>T£?Ljrs iS*3 1 «s*y^ 

JLjfffcSftfcS iS*3 Hi, 2^*^fco S i 
3 N 4 /iSr»*Lfc«^», S i 0 2 ±IC«*tt*W**-5 

ijmsi&s ii32 *%irzmmmj$rt*iz 9 

[0 2 0 3] S i 3 N 4 J§3 5 0>ffcb9K: % Tlfx 

!7 s/ ^ ^ Sr»S tfc^lCt^M^fc 9 , £ 

[0 2 0 4] (§H6«2 0) iffS 3 i nchT?2 0 05 

^ny©l*t»ofcPi (10 0) WMSiSfltt: 

©•SEflSSMt* 10 0mA/cm 2 *Cfcot rc£>P$tf) 
#?LKib?iS^x 8. 4/im/min. "C*>9, 200 
^n^fW»ofcPS(10 0) SiSfti* 
tt, 2 4»t#MftShfc. ^PI (10 0) £?LfC 

S8:Sn 

aJcSiatf : 9 o ox: 

ffcR#ffl« : H 2 
ftfiftM : 1 0# 
[0 2 0 5] :oxfc 4 ^^v/t^l3 2 <0*ffiK: 

wiooo k<nmm 3 e uyto mm 

IC5 0 0 0 A<DmfcJ§3 4«r»riSUfc*J®S i £#3 3 
tS6E»^Jl3 6 tSr«#S^ 7 0 0t, 0. 5 0$H 

CVDSKiotS i 3 N 4 £. »5-&*>*fc2*©S i 
8#tco. iMm©K*tlMLfc. #c^-c, £?LK£ 
#±<D&im<Dfr S:SliStt-f 2/ ^ y^lc <fc o r 1$ 
*Lfc 0 7 (1 : 3 : 8) 



£#3 11*. 2#^|»£$Jxfc 0 S i 3 N 4 i3 5£Bfcfc 
Lfc^^fi, S i 0 2 ±K*j»*S iJ§3 2£*rf$g 

[ o 2 o 6 ] ft&tifcflMM s i g<Dj?*«r£&§! 
^y^yy hJ-tr/B^TP^fcfc;:** 3inch^ 

[o 2 o 7] Sias^aisatci^^sess i go 

rfittSott*. 6»^NMBftttl x l o 3 /cm 2 W 

[0 2 0 8] X, IMS i JflCOt, MOS c - t 

^6, 2. 0 X 1 0" 3 s e c tV^KvMtSr^Ut. 
[0 2 0 9] (^00 2 1) Sg3incht20 0^ 

^^f^ftotPS (ioo) msiSft: 

5 0%©HF»«^*5V^-C»«^S:lSLfco -OB* 
0«aiE*fttt % 1 0 0mA/cm 2 -Cfcof: 0 C£>R$CD 
^TLJCffcSSf^ 8 . 4 m m/m i n . "Cfc !), 200 

12, 2 4%Vg>JlWlk£tlfZ 0 Pi (100) ^TLfTS 
i£#3 l±K®JECVD&K<fc 9, Six^^ 
/Wl32*rl. OS^nyfiMftStt *m&& 

y— : S i H 4 
: H 2 

: 8 5 ox: 

fetl : 1 X 1 0" 2 T o r r 
$cfiS6f£ : 3 . 3 n m/ sec 

[0210]fc Z.<0^\?#*ci/*;l'm32<D$tm\C 
S^l 00 0A^ftl36«rMU o ^® 
{C 5 0 0 0 A^SMbJI 3 4 LfcSUO S i g# 3 3 

t«rlB»{fcJi3 6i*«i(rS^ 7 0 0t, 0. 5«fB 

CVDiaoTS i 3 N 4 £, SA 9 §btt 2 &Z>S i£ 
#M0. bm^-CMU. ft^-C, ^*Llf£# 
3 1±^CK3 $<0**Rfc&4*>^y^>f\C& 

^xm^Ltzo ^v^-e > yyfi&mmmm d : 3 : 

8) SrfflV^T#JLftS iSfrS 1 Sr3iy^y^|»5feU 
fc 0 i~^^> 2 0 0 5^n^j|C^*r»ofc#?L5r<b$ 
ftfcS i£ft3 lfi, 2 5>"flft*$*lfc 0 Si 3 N 4 l3 
5Sr»*Lfc«lctt, S i 0 2 ±{C*jgSS i§3 2 S: 

[0211] y-*#J* t LT, S i H 2 C 1 2 ^ffl V^^: 
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/Co 

[0 2 12] (HJj£«|2 2) iff«3 i n c hT*2 0 0 ^ 
t u>><Dm*t:ftiftPM (10 0) Sil#131± 
(CCVDfelCiltK S i^t'^v^A-Jf 1 3 2£l ^ 
^n^coJf^-c^S^iirfco $XT<Dk&*) 
XhZ> 0 

K/S*^«* : S i H 2 C 1 2 1000SCCM 
H 2 2 3 0 1 /rain. • 
m& : 1080t 
JE^/ : 8 0 T o r r 
Nfffl : 2 m i n . 

[0 2 13] ^(DgftldS 0%©HF»««PIC*5VVCBI 
WbJ**r*Lfc. £C0H$oSflHE«ra\ lOOmA/c 

nm/min. -Cfcfl, 2 0 6 ^nyof ^^ofc 
PS (10 0) SiSft4#13 1l4, 2 4^-C#?LM 

ftSftfc. itt»UfcJ:5Jci:<oBMifba-T?tt, PS (l 

0 0) S i Sftl 3 ltf>*a*#JLK{t£*K Six^ 
^i/^r/i/Bl 3 2|dtta5ft*5ftd»ofc 0 ftlc, rco^t° 
**->-r/HB l 3 2<7>*ffiK:»{UI l 3 7 Sr»diu * 
ffilC 5 0 0 0 AogMLJf 13 5 «:7gj*Lfc»J<0 S i gft 

1 3 4 £ittJiE®tfbJ§ 1 3 7 £ Srfito^b*, 
+-C8oo«t, o. 5&miMlM-Zz.t\zJ:V. 200 

TS i 3 N 4 S:Si9^fc2ftoS iStflco. 1 nm 

(1:3:8) *fliV>T#?LKS iS 
($13 3«:x y f^|S|iUo tSt 2 0 0 ^d 
yOif:^^}#ofc^?LKft$nfcS 11*13 311, 2 

^•c(**sttfco s i 3 n 4 s 136 zmisLtzmat, 

S i0 2 ±}Cl MmtfW^Sr#ofc*MSfiS i§132 

[0214] 3iSm^SfflS[^tcj:5»rffia«^^, s 

[0215] (m^M 2 3 ) KS4 incht5005 
^n^(Off*Sr»ofcPS! (100) S igftl 3 1± 
fcCVDifcfc.fc'K Six^^t/Vll3 2^0. 

K&tf^Jffiit : S i H 2 C 1 2 1000SCCM 
H 2 2 3 0 1 /min. 

: 1 0 8 0°C 
Hi?) : 8 0 T o r r 
Wfl: lmin. 
[0 2 16] Z<DmmZ5 0%<DHF?$m*\Z#^XWl 
ffiflSJB£4rf?ofc 0 r(D^C0«ifffia^ lOOmA/c 
m 2 -Cfco/c 0 CO^(D#?L«{baatt, 8. 4 /zm/ 



min. "e$>0, 5 0 0 ^ ^ p ^f*S:J*ofc PS 
(10 0) Si 1 3 1 ^ffi^iLStft***:. 

^(Dmmitf&X*^ PS (10 0) SiS*13 1C0^ 

&&KK<t£tis s i ^vt^i/v^M 1 3 2 \a*mt 

[0 2 17] WC, :oxt7^t^I13 2^g 
KJtWM 0 0 0 A(DSftS 13 7 *J&£Lfc e 

lc 5 0 0 0 Atf>${bJl 1 3 5 frHMt LfcSUO S i S 
*1 3 4t«EIWbJBl 3 7tSr*»**. 7 0 0t, 
0. 5«FMiPjRf SrfcJJiJ:?), W#SraSH^Si5^ 
itfc 0 ^JECVDlCjioTS i 3 N 4 £, |£«9^^fc2 
toSiiMSSLTO. l//m*t«LT, £?LJ|g 

#1 3 3±<Dmitmi 3 6^srH^tt-r^^s/^-^ 
^icj:o-ci«*Lfc. #c^-c, 7yffimm&mm (i : 

3 : 8) £/fi^T£?LKS iitftxyf 

fc. 5 oo^p y<Dmfr&Wiiz£K'g:it£ 

fltcS igftll, 7#X$k££tltz 0 S i 3 N 4 JIl 3 6 
£&5fc Lfc&lCfct S i 0 2 ±iC*«fi Siil32$: 

[0 2 1 8] X, S i SO^Sr^S 

by-fc^TW^fct::^ 4 inch? 

S'MgoHMt, ff^.Og^fi(C^LT8%J&lTiC«]x^ 

[o 2 1 9] m®n.*mm\z£%m®&s i ®co 

[0 2 2 0] X, iJifclO#. MOS c-t 

r 5. 2. 1 X 1 0" 3 s e c <h^5i?V^^^Lfc 0 
[0 2 2 1 ] (SfeSM&J 24) Ii3inch"C20 0^ 
^q^fWRfofcP^ (10 0) S igftl 3 1CD 

*ffifc:/p hy^tyaAiaot, NiS iI13 
2 £r 1 ^ * n ^(Dm^XM^t Lfco H + aAiii, 5 x 
1 0 15 (i on s/cm 2 ) Xhotz 0 r^lf^C 5 0 

ifE*Stt, 10 0mA/cm 2 T 4 $)ot o ^<D^cD#?L 
Ste&Kfc. 8. 4/xm/min. T&9> 2 00 ^ 
ny<0ff*&#ofcPS (10 0) S i gft 1 3 1 ±W 
ft, 2 4»T?*?LRfc**Lfc. £<0RiWbrii-ett, PS 
(10 0) S iMl 3 l^W5MSft$n> NSS 
i@l 3 2tett»bWfc*»ofc. ftfc, ^^^b 0 ^^v- 
■Y/WB 1 3 2 CO^®}C, 1 0 0 0 A£>fl*0>BMUB 1 3 
7 Lfc 0 *<D'&^ mm \C 5 0 0 0 AoiWM 1 3 

5«r»J*LfcBUG>S iS#l 3 4 tfflfEKftJil 37i 

7 0 0t, o. 5^rfl^i-^w b\c± 
9, 2ocoSiS*^r, »HU:|4 5**>*fc 0 «JECV 
DftiaotSi 3 N 4> SrW9-&to*fc2t!coS i S* 
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ICO. l/im(Oj|*tMLfe. ftVVT?, £*L®g#± 

fc. 7yflj|kmHiHK (1:3:8) «:JflV*T 

#7L»S iSflci aafr^yf-yJTBSUfc. rat* 
2 0 0 ^ *n V^Jf*Sr«pofc#?L«ft*ixfcS i 
ft, 2»-CI»*Sttfc 0 S i 3 N 4 ^l 3 6«rJfc*Lfc« 
fctt, S i 0 2 ±iC*jftfiS ill 3 2«:*+5X** 

[0 2 2 2] (Hffi#j2 5) KM 3 i n c ht*2 0 0 ^ 
tuxomfrift^ltPm (10 0) ¥tt£Si£#C 
5 0%OHF»«"t«lc*5V^r||«kJ**:*L*:. r<0ir$ 
<0«SEffiari, 1 0 0mA/cm 2 t$)ot 0 ^COP^CD 
#?LjffldiSW\ 8. 4Mm/min. ^^ 200 ^ 
^Di/©Jp*«r»ofcPS[ (10 0) SiSMWl 
2 4 4»-C#?LWtS*vfc. 

[0 2 2 3] PS! (10 0) #?LftS i g#4 1±{CM 
BE (^inH^f :Molecular Be 
am Epitaxy) jfctC«fc?K S i 
Jf42£0. 5^py(DfM«SStft, 

: 7 0 0*C 
JEE^J : 1X1 0" 9 To r r 
f$W]HZ& : 0 . 1 n m/ sec 

[0 2 2 41 ftK, Z<D^V#*fr/\sM4 2<Dmmz 
11*1 00 0 A<D&{\:m 4 5 £7fM bfc. 
C5 0 0 0A(O»<M4 4£JgfifcLfcB'J<DS iS#4 3 
iffllMMbH 45i *mia#**i\ MSBA^T 8 0 

ot, o. 5mmm-r^^t\c^y), 2oosii# 

(1:3:8) *r«V^T#?LKS iS*4 1 

JLltfbStifcS iS*4 ltt, 2»-C»*$*vfc 0 
[0 2 2 5] Si O a ±fc»R¥»*S ii4 2^tt 

a» ft ttfitt^m* $ fix v * 5 r t tmm £ *tfc. 

[0 2 2 6] (^6§#]2 6) i n c h"C2 0 0^ 

^n^(OW*4r»ofcPa (1 0 0) ^SS ilWc 

<Dttfflg5&\t* 10 0mA/cra 2 tfcof; 0 rOB$C0 
#aWt**tt, 8. 4/im/min. "C*> 0 2 0 0 * 

^y<o»*t«fotPl (ioo) siSM^t 

2 4£X?#ft«{fc$*ufc. %%Vm (10 0) £?L«Si 

g&4 i±(c^7X^cvDSic:J: I9 X Sixt7^> 

^: SiH 4 

: 1 0 0W 



MA : 8 0 Ot 

: 1 X 1 0" 2 To r r 
JjKIcj&Sl : 2 . 5 n m/ sec 

[0 2 2 7] Rfc, ^(^)x^^>t^i4 2^ffi|C 
lf^l 0 0 0A(Z)M4 5?rWUc o *<D«L 
IC 5 0 0 0 AOltfcJI 4 4 S:«jSLfc»J(DS i £{£4 3 

ot, o. 5»IBlP«l-t"*itteJ:9, 2ocDSig# 
Sr»B»c:Kt)^fo*fco R^t?, 6McoKOHB«Srffl 
v^^TLJf S i S#4 1 ixyfy^tt, 
[0 2 2 8] tt»Lfc A Steals ilftlOKOH 

^mi^it^tis, i-a*. 2 o o * * * ^<Dm&z 

[0 2 2 9] Si 0 2 ±lca»ft^B B B tt^#"t^¥^f H 
[0 2 3 0] (gjfiftl 2 7 ) 5incht6 0 0 ^ 

?vy<Dm*zn^tci>m (ioo ^ssisw: 

5 0 %<DH F»**K*JV>TBW{k*«rJfc LfCo - <Oi$ 
<0fi8ffl5i£f±* 10 0mA/cm 2 -efcofc 0 ^CONfO 
^TLKftaStt, 8.4^ m/m in. T»*> «9 6 0 0 S 

^ny<o»*ir»ofcPl(ioo) SiSMWt 
7 0£^SJtfls£*lfc. P^ (10 0) ^JLJtS i£ 

*^a-j§4 2*i $*a><Dmwci3t-&£itit 9 mm 

RFj^SS: : 1 0 0MHz 
B5JSK«* : 6 0 0W 

: 3 0 0t 
A r JfXjEjj : 8 X 1 0" 3 T o r r 
*£fil$M : 1 2 0# 

y<y HMIE'MT* : - 2 0 0 V 
gffcfflffi'MT* : + 5 V 

[0 2 3 1 ] RK, r<03itr^^i/^/ua4 2cD^ffitC 
I*1 0 0 0A©iWkS4 5Sr»fi!cLfc. *0>ft, *® 
IC5 0 0 0 A©MMfcB 4 4 SrJgj* Lfc»J<B S i £* 4 3 
SrfiJa^^, ^§#1^*^8 0 0^ 0. S^Ffl^JP 

fc 0 ftV^ 7>>MSWI (1:3:8) *ffiV>X 

^fsiSi*4i^x y fy^uco rat. 6 

[0 2 3 2] Si 0 2 ±»cAfffttt*tt«:*-ra^ttft 

[0 2 3 3] X> #bJxfc*tt*S i JiOff^SrjfeSca 
xy/y^ h9-*rffl^rH^fcir5, 5inch!) 
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[0234] mmn?'mmm\z.£z>mf&&s iio 
^sasso*^ x 1 o 3 /cm 2 £rF 

[0 2 3 5] X, WbS igtCOt> MOS c- t 

^<5s 2. 1 X 1 0" 3 s e c £V^9il5VMI£^Lfc 0 
[0 2 3 6] (H^J2 8) Btfi3 i n c hT*2 0 0 ^ 
*n^©ff**|*ofcPH (100) ^HASiXW:: 
5 0%OHF»»*^i3v^-cBWk*S:fi 1 ofc o :^ 

<£>fl;ftt&Ste, 1 0 0mA/cm 2 Tfcofc 0 rcOP#CO 
*?LK^a*tt, 8. 4/im/min. T*fc9 2 0 0 ^ 

2 4#-c#?LKfl:£*Lfc. PS (ioo) #?LRSig 

Sl:Sn 

jfcgm* : 9 o on 

Jfcgl$|fa : 1 0# 

[0 2 3 7] Jfclc, wCD^t°^^riX-y/Ul4 2CD^®tC 
f^lOOO A<D»{bJi 4 5 *m$L Lfc 0 *<0«, 
C5 0 0 0 A(7>»{kJi4 4 fc#J*Ufc8U0>S iS*4 3 
7 0 0^ 0. 5B#TO^i-6w tfcj: 

y«M«nK (1:3:8) SrfflVvf*?L«S i K# 

JI**#ofc#?L»l:*JxfcS iS#4 in, 2#-m 

[0 2 3 8] SiO 2 ±^f 0 SiISrftSSW5 

[0 2 3 9] (H»*j2 9) Kg3inchT?2 0 05 
?BVO»*«»oftPS (100) *MSiSM 
5 0%^OHF^rK4 , i-^V^T^{^^^fofCo wC75^ 
0>«8MMEtt, 10 0mA/crn 2 T'fcofc 0 rcr>i$(D 
#?LfIfta*tt, 8. 4/zm/min. "Cfc«9 2 0 0 ^ 
^n>-(OJl^^i$ofcPS (10 0) S iSW^fttt. 
2 4#T*a»bSjh,fc. PS! (10 0) #?LjfS iS 
ft4 l±M^JECVDj£f£j;*)> S ixf^^t^l 
4 2 £ 0 . 1 ^ * n ^©flUMOtt * itfco 

y— : S i H 4 
V^-Jfx : H 2 
: 8 5010 
1X1 0" 2 To r r 
f$£:MBZ : 3 . 3 n m/ sec 
[0 2 4 0] Z<0^\***is<Y/)sM4 2<0&mt- 

»iooo AoiMtJB 4 5 l^Co mm 



iC 5 0 0 0 AoiWkJB 4 4 *»dc Lfc8U(0 SiS*43 

SMMfStt, 7001c, o. sBJHinjR-rsrfcic* 
2ocos i»*«rMl2m!i9*b*fc. flew?, y 

ym^mmmm d : 3 : 8) *;h^t£?lks i g# 

[0 2 4 1] Si O a ±fc*»fiS iJB4 2^Wi-^S 
WMTffc. y-^^^^LT, SiH 2 Cl 2 £t> 

[0 2 4 2] (Hffi01j3O) fit3inch-C20 0 ^ 
^py©I*Sr»ofcPl (100) SiS#14U 
KCVDjfelcJ; 9, S ix^^t^Sl4 2S:H 

KJSS#*ifcS : S i H 2 C 1 2 1000SCCM 
H 2 2 3 0 1/min. 
MM : 1 0 8 O^C 
ffi* : 8 0 T o r r 
B$Pfl : 2 m i n . 
[0 2 4 3] C©X(tSr5 0%©HFJSa^lC*5V^» 
ffi{fcj£SrtTofc 0 ^O^tSfgfj;, lOOmA/c 
m 2 "Cfcofc 0 znmn&jLKimatft. 8. 4m 

m/min. T*$?9 2 0 0 ^P^fMfifofcPS 
(10 0) S CCO^fii{b 
J*t*tt, PS (10 0) S i Sflc 1 4 1 0>*#*?L«{b 

sti, s i aitr^^s/ir/i'Ji i 4 2teB*fcj»tta*o 

fCo &i-> ^©3itr^^i/^»l 4 2 0>*ffifc, 

IC 5 0 0 0 A<£>BMfcJI 1 4 5 «Bfifc Lfc»J<0 S i 1 

4 4*1^*, ^#13^*^8 0 0^, 0. 5B$ 

ftV^-C, 7 7«W« (1:3:8)* 

2 0 0 ^^nvoJ¥^*to^?LK{t:**bfcS i g# 

[0 2 4 4] Si O z ±tC 1 m m<DW*«r#ofcliMSfi 

s i n 4 2 «r*i-*»*w»*-e*fc. Siitt^a 

[0 2 4 5] mMW3 1) r§3inch^20 0; 
^pyoH*«r«fofcPi (10 0) S i*fM 4 1± 
fcCVDifciCfcO, Six^^r>/t^il4 2^0. 

SJC^St* : S i H 2 C 1 2 1 0 0 0 SCCM 
H 2 2 3 0 1 /min. 
fiS : 10 80t 
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80Tor r 
mm : 1 m i n . 

[0 2 4 6] Z<D&mc5 0%ODHFSiS*K*5tvC&& 
fi{to8*JKLfc 0 r^^m^Sfl lOOmA/c 
m 2 Xfo^tz 0 ^CO0$<7)#?LK{b3iS^ 8. 4//m/ 
min. Xht) 2 0 0 *?u >-<Dl?^£f£o7c: PS ( 1 

0 0) SiSfrl4im 2 4ftX£HWik£tl 
tc» :(0KWC«, PS (10 0) SiSfrHl 
o^#?LK{b$tus i ^fc^^-V/Wil 4 2Ktt^ 

[0 2 4 7]fc ^(D^W^is-r^mi 4 2(D^® 
lcJ¥^ 1 0 0 0 AoKfbl 14 6 SrJgj* Lfc 0 
Affile 5 0 0 0 AoRfefbff 1 4 5 SrJBjfc LfcBUG) s i S 
7 0 0t, 0. 5B$ra®^5r^icj; 

7vmmgffiam d : 3 : 8) *m^x&nms \ m 

fc. 

[0248] s i o a ±uj|ijs*s isztrrzmm* 
[0249] mums 2) a:^3 i n c h^2o 0 ^ 

tv^fnm&ZftotzPM (10 0) S 4 105 

2^1^n :/©W#KU|&fc LfCo H + aAili, 5 X 

1 0 15 ( i o n s/cm 2 ) T'*>ofc 0 5 0 

J***Wt, lOOmA/cm^fcof:, Z<DV$<D£JI 
8. 4/im/min. Xh *) > 2 00 ^ 
D^fMl^ofcPKlOO) SilMWl 2 
4#T?£JLJMfc$*Lfc 0 £<DRWbfc-Ctt, PS (10 
0) S i 1 4 1 OW5#?LWk^NlS i i 1 4 

4 2 (OSBCf^ 1 0 0 0 A(7)S?{bI 1 4 6 U 
fc 0 ^Oi, *ffi{£ 5 0 0 0 A(Dfftg 14 5 Sr»dtL 

it»i<Ds imwttmmtmi4 6t^mMt^ 70 

0t, 0. 5^M5BS»+5Ci:lc:J:?), 2o^SiSft 

(1:3:8) *JflWC«LftS ig^x^y^ 
*Lfc 0 -rafc, 2 0 0 S*n>'Wff**t>ofc*JL« 

[0 2 5 0] S i O a ±te*L|S*S i 

[0 2 5 1] X, #bixfc*3eftS il<£>JP^££«S 
bV-ZRl^xm^iZbZ^ 3inch!) 



[0 2 5 2]^ Siam^»^lcJ;5¥lBftS i JB(D 
te»4:R6&&tt 1 x l 0 3 /cm 2 £JiT 
{caix^nr^^, VMS ijf#jfci«ci8vvc, m 

[0 2 5 3] X, 4M&iS il^Of N MOS c - t 

2. 2X10" 3 seca^S5^ffi^Lfc o 
[0 2 54] ( jljfeffll 33) SS3incht20 0^ 
^ny©»*S:»ofcPl (10 0) *JEiSiS»: 
5 0%OHF^tf^V^XKffi{b^SrJSt^o 
©•SUflSitraU 1 0 OmA/c m 2 ~Cfeofc 0 r O^pCD 
#?LR{t:aflEH, 8 . 4^ m/m in. "C*> 0 2 0 0 ^ 
tuycDm^ZWotcPM (1 0 0) SiSfl&ftctt. 
2 4#T^aJMfc£ftfco 

[0255] PS (100) ig#5 1 _hlCM 

BEftKJ; 9, S i x.\f?*ri/^;vms 2£0. 5^ 

: 7 0 0*0 
EE£> : 1X1 0" 9 To r r 
E&Hj&S : 0 . In m/ sec 

[0 2 5 6] W:, Z<D^\??*i>"r;uS5 2<D$tW\z 
**W««r*Lfc»«^^9^ (fused qua 
rtz glass) SKfrfcfifc&fe*, £fH#ffl«+ 
t'8 0 0t, 0. 5fiFPfliDjRi--6itlCj:9, 2o^S 
BHKIfiO^frlirfc. MffCVDftiaotS i 
3 N 4 £0. 1 vm<Dm*Xte9ht>l£1Z2#;<Dm#&&i 
SLfc 0 ftV^ % £?LSSft5 l±c0^bjg£5 4O^£ 

ffiRBHRigff (1:3:8) *J8V*-C#?L»S iS#5 
l&^yf-^Bfc^Lfc. -T5<b, 2 0 0 ^ny^)f 
*«rt>ofc#?L»bS*tfcS iS»5 in, 2#-CI&* 
£ftfc 0 S i 3 N 4 S5 4«r»*L*:t»cB: % ^SStfy* 
(fusedquartz glass) 3£ffc 5 3 _ktc: 
0. 5|tm©I*i:)*ofc»ttlS il5 2 4r#i"5Si 

[0 2 5 7] SiiS^P«^tCj:5»fffi«fS(D^*, s 

$ fix v ^ ^ fc mm £ ^/c 0 

[0 2 5 8] (3lffi#j3 4) SE^3inch'C200^ 
^n^<D»*Sr»ofcPS (10 0) *3BSSiS#ii 
5 0%©HF«*R*lc*3V^»«-ft^S:lSLfc o wONf 
OSSEftflftt, 10 0mA/cm 2 tfeofc 0 r COSTCO 
8. 4 m m/m in. t?**) 2 0 0 5 
*nV<DW*£#ofcPS! (1 0 0) Sil*m 
2 4»t?*?Lmb*ixfc. 

[0259] PS (100) #7L«S iS»5 li:(C^ 
yXvCVD^iCi;^ S i ^f^v^ywjis 2 4r 5 
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VXhZ> 0 
: S i H 4 

Kjstt«# : i o ow 

: 800t 
f£fi : 1 X 1 0" 2 To r r 

: 2 . 5 n m/ sec 
[0 2 6 0] &[C, £©31***3/* A* 5 2 Affile 

#5 3£fifa&to1t\ a**Hft*-C4 5 Ot:, 0. 5 

b*fc. «£CVD&l££oTS i 3 N 4 £0. 1 M m<0 

^fcJ:oT»*Lfc. SV^KOH 6MMM^t 
^HmtS iSft^xyfy^Lt 20 

2»T?fc£*jftfc. S i 3 N 4 Jifc»*Ufc«ia±, 

iJi 5 2 

[0 2 6 1] mums 5) E«3 i nch-C2 0 0; 
?ny©f»«»ofcPl (10 0) »eiSiS«: 
5 0%OHFB»*Jc*5V^TIBtt{l:«*:lKU*: o ££>f$ 
<Dg8&SB£tt:> 10 0mA/cra 2 t*$)ofc 0 £CDI$C0 
^aJMBMEttU 8. 4Mm/min. "Cfc^ 2 0 0 ^ 
^nyofM»ofcPl (10 0) S igft£ftll> 

[0 2 6 2] PM (10 0) ^TLKS i l±tC/* 

RFj^S^C: 1 0 0MHz 
HJSRBA : 6 0 OW 
MS : 300t 

A r XxlEt) : 8 X 1 0 " 3 T o r r 
1 2 0# 

: - 2 0 0 V 
SftS[«t^>fr^ : + 5 V 

[0 2 6 3] ftfC, ^©3i^*i/-rA'Ji5 2 Affile 

yt?m m *m ufc 5 o o x:mnKmt&v>hz>iJ7*m 

*5 3&fitafcfcHi\ &*#H«+T?4 5 Ot\ 0. 5 
l»IBJPjlW-5Ci:iCj:9, 2 ooSfrSrSSH^W 
ttfc. «EECVDSiaotSi 3 N 4 4:0. 1 m m<£>J? 
*fctt9**Htfc2o©*fftr|iaiLfc. ft^-e, 

*^«7yW»fti8»« (1:3:8)* 
ffl^T*?LRS i g#5 1 fcxyf^ltebfc, -f $ 

t. 2 o o * ?uy<Dm%.%t><?tt£TiWfc£tiits i 

S*5 1», 2»-C|»*Sttfc. Si 3 N 4 i5 4^i 

ttofcHMSfis i@5 2**rssfrMMrc* fc. * 



#5 10^£|&*L#fc e 

[0 2 64]!, ttbftfcWM S i m<DW-**fe£SL 
x-V-fV* hV-im^Xffi^tZtZ^ 3 inch? 

/Jvfifco^ JS*©**ffifc# LX 5 %£JLTfc«i;t kft 

[0265] mmm*mmL\z±z>&&M i s i mo 
vsttftott*, 1 x 1 o 3 /c m 2 ar 

mos c-ttt«rffiv^ft*-ryr-©9-f 7 

^-fAtaiSLfctc:*, 2. 0X10- 3 sect^5 

[0 2 6 6] 36) aS3incht20 0-; 

*nVcDJ5^£J$ofcPM (10 0) tiMftH S i 
5 0%OHF»*+te*V^IWiflsrt*rlfcLfc. £<oi$ 
©■MHSflni, 1 0 OmA/cm 2 -CfoofCo ££>&ftf> 
#a»bJMEtt, 8.4/* m/m in. «9 2 0 0 $ 
^PV(Z>»*S:«pofcPa (1 0 0) SiS»i*li, 

2 4»t?#a«fls4hfc. 

[0 2 6 7] PI (1 0 0) iS»5 lJitCjfc 

So 

Hl:Sn 
f&&Wi& : 90 0t 
J*fi#B^ : H 2 
jfcKNflffl : 2 0# 

[0 2 6 8] W:, rOA^^$/ir/uj|5 2 0XBIC 
**W»S:«lbfc8 0 OTCaSiZllctt^O&^^^^S 
ft 5 3*&fefc:&fr, ^#1^7 5 0^ 0. 5 

frSftfc. iffiCVDSlciotS i 3 N 4 £0. 1 vm 
Off*^«5*4^fc2*k©**«r««bfc. ^Z>&£ 
?LK«*±oS[fldKo**rRiStt^ * y ^ y ^ y * r J: 
ot^lfc, &^X7yffimmmmWi (l : 3 : 8) 

2 0 0 ^^nv<Dff*S:tofc#JL»fb*nfcS i 
gftSltt, 2&Xfa3s£tlft 0 S i 3 N 4 H5 4Scr|»* 
Lfc&lCf^ ^7^Sft5 3_bt£l 0 ^mC0J?^*j^o 

[0 2 6 9] (*Jfe«3 7) ^3 i n c ht2 0 0 S 

^pywi*tr»ofcPi (ioo) ^isig^ 

5 0%(?)HFS«tlC^^rWW^Slf:o C<7)^ 
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<D««E«&WU 10 0mA/cm 2 tfcofc 0 ~(D#f(D 
#?Utfta*tt, 8. 4/im/min. 5 2 0 0 ^ 
?v><Dm**#<DltPm (1 00) SiSMM, 
2 4#^ftff{fc$;ftfc 0 

[0 2 7 0] P§> (10 0) £?LJCS iS*5 1±|C« 
J£CVDj£(C£l9 N S i :nf^*i/-y/W§5 2£l . 0 

y—Xtf* : S i H 4 8 0 0 S C CM 
^ y -Y— : H 2 1501/min. 

: 850t 
JE# : 1 X 1 0" 2 To r r 
J&fijSS : 3 . 3 n m/ sec 

[0 2 7 11 Dele, r^acb°^^^-t^5 2tf)£ffifc: 
*W»*lllLfc»|W^9^«#5 3£fi;fefcto 

[0 2 7 2] WECVDftl:<totS i 3 N 4 S:0. 1 ji 
m«)»*"C«BIS*TB9 fcto*fc 2tk<0«ft:Sr««L 

«rfflV^"C#7L5fS iiff5lixyfy^iU 0 1~ 
2 00S*nyo^£t>ofc^SWfc£ftfcS 
igfttt, 2^"e»*S*ifeo S i 3 N 4 JfSr»*Ufca 

fc*«fiS ig5 2*#1-*«|*«Mt"e*fc. y-* 
JfAtLX, S i H 2 C l 2 S:1>*>V^»&jCtt, jfcgffl. 

[0 2 7 3] (H»J3 8) i n c ht*3 0 0; 

fvisomfr&WitzPW (100) SiS#15 1± 
KCVD&MJ;^ S i:nbT**t/-YVUj§l 5 2*1 S 

^y©|*i:it*m. JHHfcttHt, eTF<0fc*5 0 

EJS#*8E* : S i H 2 C 1 2 1000SCCM 
H 2 2 3 0 1/min. 
iiS : 1 08 0t 
JE^J : 8 0 T o r r 
RfPffl : 2 m i n . 
[0 2 7 4] reDgfrt£5 0%<Z>HFSE?S t l 3 ^*5VNTS 
Lfc 0 ro«FO««t«Stt, lOOmA/c 
m 2 T?fco^o X, ^OI*<0#?L«ftJt*tt, 8. 4m 
m/min. "Cfc 9 , 3 0 0 ^ 9 u ^(D^Sr^o^iP 
S (10 0) SiS*15im 3 6 5>T?#?Ufft 

Stifc. »J»LfcJ:5^ro»«fkrii-c«:, (10 

0) SiS#15 1(OW#?LSft^ Sixt 1 ^ 

^ii5 2i:ttWb#ft^oft D ro^tf* 
5 2^ffi«waifcga^ 

7 *Sffc 1 5 4 £fifcfcto*\ gpffSfflfWe 8 0 0 



KSA^toitfco SfflECVDStiotS i 3 N 4 £rO. 
1 nm<D&?mim£ltX s I40$)Wfc2o(DSM 
«SL/c 0 £7L®S#1 5 3±CD3MfcKl 5 5 

•C7yffl»iW»tt (1:3:8) £fflWt£?LfCS i 
S*S:3iy^Vi/|»*Lfc« -f St, 3 0 0 ^^nyco 
W#*r*>ofc#?LWbS*bfcS 5 31*. 4#-0 

Bfc*£*tfc. S i 3 Njll 5 5&l**Lfc»fc:j*, ^ 
5 4±fcl MmOj»^Sr»ofe*tt&S i 

€ i 5 2 sr^ri-aa^jBrt-e^fc. ^«?i«RftK: 

£*KB«ft4>ll4t, S i Jiictt«fc4»*^ttB:*A 

[0 2 7 5] (HJ£{*J3 9) HMI3 i n c h"C2 0 0; 
^a>oJf^.*^ofcP^ (10 0) S iS#l 5 1± 
fcCVDjfelCj:?K Sixt7^^/Vfl5 2$r0. 

EJ£#*i«* : S i H 2 C 1 2 1000SCCM 
H 2 2 3 0 1 /m i n. 

: 1 0 8 01C 
HE;fr : 8 0 T o r r 
R^lffl : 1 m i n. 

[0 2 7 6] £G>*flc|5:5 0%OHF®iStlC*3V^i 
SflaSSrifeLfco ^CO^COm^eSi^ lOOmA/c 
m 2 -e&ofc 0 " ^OI»0#?L>tfka*H:, 8. 4 Mm/ 
rain. "CfcO 2 0 0 * * n y©ff*i*«po ft (1 
0 0) Sil#15l4#tt, 2 4»T#?LK{k**t 

fc. roBUMtTtt, p^ (ioo) SiS*oW 

^UtflSSttS i xt^^fi/^H 1 5 2|C«t»b*ft 

[0 2 7 7] WC, w^t^^V^A-Jll 5 2 0SI 
{c*¥W«S:J6Lfc*B5^9^S#l 5 4 Srfifrfc 

to*, fWf#BB«+t?8 o ot\ o. 5«?mau»-t-«r. 

VDSiaotSi 3 N 4 ^0. 1 /xmCOiP^-eii^^* 
«9*>to*fc2«t©S*Sr««Lfc. £?L 
KSttl 5 3±©1{M1 5 5©**rK«tt-f 

(1:3:8) Srffl^T^JLKS i*#«T3iy^^» 
*Lfc 0 2 0 0 ^^u^(Dm^hotz^Hn 

ittStltcS igftl 5 3tt, 2^"e^*$^fCo Si 3 
N 4 JSl 5 5tlft*LfcateB:, #7*g#15 4±{C 
0. 5MmC0J?^*^ofc^^S ill 5 2 

[0 2 7 8] (HffiCT4 0) iE@4 i n c h"C3 0 0 S 
?n>(Dmfr%ftotzPM (1 0 0) Sig#15lcD 
*BSfc^n h^^^^aAtdJ:or, NSs iJBl 5 
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2 £ 1 $ * n yG>»*T»»jfc Lfc. H*ffiA*li, 5 x 
1 0 16 ( i o n s/cm 2 ) t?fcofc 0 rcDgftlCS 0 

%(dh Fmm^^xmmit^m l± 0 z<D#<on 

SBflSftfi^ 10 0mA/cm 2 -e$)ofCo ^O^fc^#7L 
KffcjSSte, 8. 4/zm/min. Xh 9 > 3 00 ;^ 
d V<Z>J?^££fofcPS (1 0 0) SiS*15l4* 

(10 0) S N^SiJfl 
5 2Kf4»l5#ft^ofc a :(ONiSiI152 

nmjif-csoot, o. skmmr 

[0 2 7 9] ®JECVD&{dJ;o-rS i 3 N 4 £0. U 
it 0 5 3±CDgjfc;jgil 5 5 0^£ 

bfco "TSfc, 3 OOS^p^oJS^fcofc^JLWfc 
^tSiS#15 1lt 4&vm3k£tltc 0 Si 3 N 4 
€1 5 5*(&*Lfc««CH:, ^7^S#15 4±|tl. 
OMm©W*S:»ofcJ|iJieftS ill 5 2Sr^rr5S# 

[0 2 8 0] X. »P>ttfc*j|SSS ilOf^^JSi 
^VyythV-Zm^XM^tckZZ, 4 inch* 

X^tZo 

[o 2 8 1 1 x. mmn+mtikmz&z&m&s \ m<o 
^mmm^mm. x 1 o 3 /cm 2 w 

tcte&&xmtmA£iix*>bi*, &&ft&&mm& 
i5tix\,^zktmmt$titz 0 x, &m&s im\co 

MOS c - t M^^tM^rt y T"(7)7^ 7 
fJA&m&VftkZZ* 2. 2Xl0 _3 seca^ 

[0 2 8 2] o*9, *X9i\Zi:tM, 

tt, Mftt, &&&<DmK&^xmtiiz¥mfcmftoj& 
f&%m&m&*tz>z.k&xzz> 0 jefc**wfcj;tttf, 

[0 2 8 3] (^J6«4 1) S^3 i n c hX2 0 0; 
?a>><Dm**t$*>1tPM (10 0) WSSiSW: 
5 0%(DHF»«"t>fcfeV^r|»«l:dl«rlliLfc. ^cD^p 
0>SSfo6£i±* 100mA/cm 2 t&of: fl ^COB^CO 
^TLSfcjt&te, 8. 4/im/min. T*fc9 20 0^ 
^D^O»*«rJ»ofcPa (10 0) Sii#**li, 

[0 2 8 4] P^ (10 0) £?L|fS iSft6 1 ±lCM 



BE«fcfc:J:!P % S i 3Hf^^i/^/V/g6 2Sr0. 5;* 

It: 70 0<C 
ffA: lX10" 9 Torr 
fifcHj&t : 0 . In m/ sec 
[0 2 8 5] Wc, :^x^dr>>t^i6 2<D&mz 

ii\ a*#llftil'T?8 0 0- < C, 0. 5 «rfflJDl»i-5 r t 
^^gft*Lfco 2 00 ^ n^<DjP^£t>o/c 

^TLSft^nfcs is*6 2^»££*ifc. * 

^7^»6 3±l:0. SMmWfMSofcMa 
[0 2 8 6] (H;6&0ij4 2) fii3inch-e20 0^ 

^y©fW»ofcPi (ioo) iJMSifts igftK 

5 0%©HF»**K:j3^-CIB«fb*SrllSLfc. ZIOBf 
tf)fl;Sc$$:te, 10 0mA/cm 2 -Cfcof; 6 Clt7)fc£CD 
#?Lltfta*tt* 8.4m m/m in. t»fc 9 2 0 0 5 
fuXD&^ZmofzPm (10 0) SiSM*^ 
2 4#T#ftRfl:S*lfc. PS (10 0) £7LJTS iS 
{*:6 1±iC^7XYCVDj£lCj:^ Sixt^^v'f 

# * : S i H 4 

mm&mt) : ioow 
?aa : 8 o ot: 

JE* : 1 X 1 0" 2 To r r 
J*S5tS : 2 . 5 n m/ sec 
[0 2 8 7] ?k\Zs ^xt7^ri/t^l6 2^i; 

#*fi;h*>:bii\ ^#H^4»i?4 5 Ot:, 0. 5f$Pefl 

/Co ftV^KOH. 6M*«&Jfll*T*?LWfl:S 

6 1 *3iy^V^8fc*Lfco "f 20 0^^P^CO 

fcofcliMSfiS i|6 2Z^1rZ>&mWtJ$.XZtc 0 
[0 2 8 8] 43) Ei3incht20 0> 

^nv<DW*Sr«poft:Pa (10 0) ^£SiS#C 
5 0%<OHF8**IC*3^T»«{t:^S:16Ufco -Ofip 
omSEffiSfi, 1 0 0mA/cm 2 "Cfcof: 0 ^CDB#£) 
#?LWta«tt, 8. 4/im/inin. «9 2 0 0 5; 
*nV(0JS**#ofcP3! (1 0 0) Silftt*^ 
2 4»-e*?L*fls4*ufc. 
[0289] PS (100) #?LjrS iS*6 1 
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Sri. o^^D^ff^icrtft^**:. Jta&ttr*. et 

RF«: 1 0 0MHz 
Mm&Uti : 6 0 OW 
?Mg : 3 0 0t 

A r # ^Kfr : 8 X 1 0 ~ 3 T o r r 
fiJ5*i££ : 1 2 0# 
^-y^/ htl^T^ : - 2 0 0V 
a#jE»E^T^ : + 5 V 
[0 2 9 0] Z<D*\i***i/VSl>I§6 2<Dmmz 

#6 3 4rfita*>frli\ li#i^t4 5 0t, 0. 5 

-&fc 0 JfclvCN a OH 7M*ttSrffl^r^?LKS i S 

[0 2 9 1] fiffifcLfc«fc SKUMfOS iWS&<0 7M 

**fcofc#?LWfKsnfes iSflc6 in, 

[0 2 9 2] X> #fc)h,fc¥»fiS 
xJJ^y* hy-Sr^V>Tp3-<fc^^5, 3 inch? 

[0 2 9 3] X, Si§m^®mSStCj;-5^je^S iJItf) 

¥t§«!lSo«g*, CfMcttMEtti x i o 3 /cm 2 HT 

MOS c- t m*m^X'P$k**r))T-<D74y 
*<iJ*%mi£L1ZtZZ>, 2. lX10- 3 sech^ 

[0 2 9 4] (^JS0tj4 4) Ii3incht2 0 0; 

^^»«»ofcPfi (ioo) *gas 
5o%coHF^^(^v^rl^ffi{b^^ffiLy u Co rcoi$ 

©SSB*Stt, 10 0mA/cm 2 *Cfcofc 0 ^C0^(D 
#aSt^biiSf4, 8. 4/im/min. tfc>3 2 00^ 
*ny<0ff**# o fcPS! (10 0) SiSMWt 

[0 2 9 5] Pm (10 0) ^TLSS iS*6 l±id?S 
S«:Sn 

j&gi&a :9oot 



^SB$rfl: 20» 

[0 2 9 6] w:, ©a 6 2 Affile 

«C6 3&fifcfcfc>ii\ i»^7 5 0t, 0. 5 

l»*$*Xfco #7*gfr6 3±t£l OMmCDjf^^o 

[0 2 9 7] 45) Eg 3 inch 20 0; 

*n><D«*«r#ofcPffl (10 0) leiSigftl: 
5 0%<OHF»«tfc*5V^rBWi^4:16Lfc l . :o«f 
cOfiflc^Ste, 10 0mA/cm 2 -Cfcofc o ^<^H#(D 
#?LK{Lii* tt v 8 . 4 ;z m/m in. ^Cfo 9 2 0 0 ^ 
* n ^CDl?^£^ofc PS(100) Si 
2 4#T*£?L«fb$ft/Co 

[0 2 9 8] PS (1 0 0) miSS iS«C6 lit* 
JEC VD^tviJ:^, S i *L\?9*i/\;vms 2*1 . 0 

y— : S i H 4 8 0 0 S C CM 
^!it-^ : H 2 1501/min. 
IBM : 8 5 0<C 
BE* : 1 X 1 0" 2 To r r 
J&RiIS : 3 . 3 n m/ sec 
[0 2 9 9] KDxt7^r^/H6 2^ffiC 

it\ I^#i^T8 0 0t, 0. 5WfM»HR-r5rt 
>-^BfefeLfc e r^^:, 2 0 0 ^ u >-(Dm^Zi>^tc 

znmtztifts imt$6 2»*r?»*sjxfc. ^ 
s ia6 2Sr#r53E#3&s»di-esfc. y-^ti 

S iH 2 C l 2 *fcfe^fc»&fc:fi, j&ftffl£*r&+ 

[0 3 0 0] (SBKfcUe) SS4 i ncht'30 0* 
^a>oj»*«r»o*:Pffl (10 0) Sig*161± 
ICC VDifcfcJ: 9, Sixt^^v/t^I16 2$:H 

xh% 0 

EUfctfxHt§L : S i H 2 C 1 2 1 0 0 0 SCCM 
H 2 2 3 0 1 /min. 
MM : 1 0 80t 
J£^ : 8 0 T o r r 
: 2 m i n . 

[0 3 0 1] Z<D&ft&5 0%<DHFffiBiW£ft^xn 
«{fc/*4rfTofc D ^O^ilMft, lOOmA/c 
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m 2 -Cfcofc 0 X, Z<Dt$<D£jimm&\X 8. 4/x 
m/m i n~?h*) 300 ^ ^ n XDW-th^Ffitz PS 

(10 0) Sigttl6l£#tt, 3 7#T*#?L1fte$ 
ftfco ^£D^bfife-C«, Pi(100) Sigft:i6 
l^WMH^iX, S i ^\m*i/^jvm\ 6 2tC 

to*, SKfSfflftf-cs oo^, o. 5WDit5: 
£tcJ;!K 2o<Dm&&, &Slc|£9£to*fc 0 ftiv? 
7yffiSffl^« (1:3:8) £/fi^T£?LK S 
^1 6 3^^^^y^*uycio 3 0 0 ^d 

><Dm**t>itc£Hmib£tltzS ig^l 6 3 ft, 4 
^l&^ixfco ^3E#7;*£ftl 6 4_b^l M mOff 

fc. 

[0 3 0 2)1, #W:*ISSS iHOJS**:**!! 
^IJ^yy h 4 inch* 

[0 3 0 3J X, S»*?KttttK:J:5¥ltAS i H<3 
¥BS£<o*£*, e^R5«*ril x l o 3 /cra 2 ^T 

mos c - t m%m^X'j?$c*^ V T-<D7jy 

*4&%fflfeL1tbZ?>, 2. 0X10" 3 sec^^5 

[0 3 0 4] (£!S«4 7) B:^3 i nchT-20 0^ 
?uy<D&fy*n<>1tPW. (10 0) SiS(*161i 
iCCVD&lCj;^ Sixt7^>t/Vll6 2^0. 
5 ^ * d 1/<DW #"Cfifcfi£*fc 0 mm&ftlt. &kT<Dh 

S^5lf^«E* : S i H 2 C 1 2 1000SCCM 
H 2 2 3 0 1/min. 

: 1080t 
JE^? : 8 0 T o r r 
BSBJ : 1 m i n . 

[0 3 0 5] :^S#C5 0%OHF^£4 J ^*^TB§ 
JUfcfifcSrlfcLfc. £©l$<0«ilHB£tt, lOOmA/c 
m 2 -Cfeofc 0 rcDR^^FLJCfcitgte, 8. 4 Mm/ 
m i n-C*>0 2 0 0 S ^ n ^(OW-^^lt PM (1 0 
0) S i £#£#1 6 1ft 2 4#T#aWfcSflfc. 

^©BHWbja-ett, PI (ioo) SiS*i6i^ 
J& s £7L»ffc£;h/S i^fc 0 ^^f^^^@l 6 2fctt£flsfl5 

to*, a*#fflA*-C8 0 0^, 0. 5«pffi*DS»-rSr 
fcfciO, 2oco£#£, 3£©icJUi»9£to*fc> ftv^ 
7y«KBl«8««rfflv^T#?LKS iS^l 6 3^ 



j*-e#fc. &ii«^®SKStic £ 5 »r®m£<o*£*, S i 

[0 3 0 6] (Hffi0ij4 8) Ii3incht20 0^ 
^nyof^ofcPl (10 0) Sil»16lJ: 
hyco^^-^aAl-ioT, NlSill 
62^1^a ><DmWZJ&J&l>1to H + ttA*«, 5 
X 1 0 15 ( i o n s/cm 2 ) T'fcofco ^COgft|C5 
0%<0HF»»^K:*5V>-C|»«{kfiR*lKUfco ZOtif(D 
WML&&\*. 1 0 OmA/c m 2 -C£>ofc 0 CCD0$<7)^ 
JLWkjfifttt^ 8. 200 ^ 

n>^j?^$:^ofcPS (1 0 0) Sii»16l4# 

\* y 2 4ft-?£nwikisntz 0 :o|ffi«tij:, PS 

(10 0) SiS»16 1(Z)W^fib^tlNlSi 

si 6 2fcf*£fls#*a>ofc 0 &ic, z.<d^\??*c*s^ 

;l>M 1 6 2 0^®|cft^fg£ffi LfcSIWJfctf 7 
*16 4lriWt, gm#lffl^*-C8 0 0t, 0. 

^to*fc e *V^:7yW»R««SK (1:3:8) Srffi 

2 o o Z?v>-<nm*Zh<otc£1inik£titcS i 

1*16 3(1 2»T?B**S*lfc. ^7^1#16 4± 
(CI. iI162W 

[0 3 0 7] (SlffiflH 9) K&6 i n c h-C6 0 0 5: 
^n>(Of^«fofcPl (10 0) W0ASiK#(C 
5 0%©HF8**lC*3V^TBffi{b«S:lSLfco C<Df$ 
*>«Hfc*tt* 10mA/cm 2 tfcofc 0 10^ 

ffilc2 0 S **>'<Dmfr&&<>tz&lL'&J3&tel££ti 

ft 0 SPI ( (10 0) *ftKS i3fc±fcj«ECVD 
ftjcj;*), Sixt^^ri/t^i$:0. S^^n^Oj? 
*tcjfcft£*fc 0 i£a&#te> KTot*5t>r-*>S. 

: S i H 2 C 1 2 (0. 6 1/min) , H 2 (1 
0 0 1 /m i n) 
MS : 8 5 Ot 
E^J : 5 0 T o r r 
EStHiteS : 0 . 1m m/m i n . 
[0 3 0 8) Z<O=-Vf**/*;i']g<D$tm : S:5 0 

^foto*, ^#ii^^r*9 o ot, i. 5«FMinSft-r 
Z^k\c£>), 2oogi$^5igic|£D^to*/co 

[0 3 0 9] ^<^^^{C % V!i3yi#(Dgffi«^6)5 
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[0 3 10] y^X-^CVDffiKcfcoT S i 3 N 4 £0. 

[0 3 11] RK9*fc*fcSft«^:yWB» 

ftfiS iJifcWaijx^V^StL-fjca*), VIMS i 
xy^.^h^tffltLt, MLffSiJItta 

[0 3 12] ##?LfCS i*J|gSi<Dtt3iy^V^«^fc 

Hffl±*l«-Ct5S«T?*)oyt. S i 3 Nji4rlfc*Ufc 
«Ktt, «l»fc*ffifc#-r35'!J ^VgfWilCO. 5 

[0 3 13] Sfc, S i 3 N 4 JiG>ft*>9fc, rfx^y 

[0 3 1 4] X, ft&h^eAS i J|0>V*«:&1E3! 

/JvHoSttt, J¥^<ol:*ffi(£ttLTl 0%HTl:»tt> 

[0 3 15] X, SiSS^S»«Hcj:-5¥JiefiS i Jitf) 
¥ffi«a<0«S*. 6»&Ktt£f*l x i o 3 /cm 2 ^T 

MOS c- tm%m^X'P%L*\VT-<Dy4 y 
$<< &%mfe^tcb^h. 2. 0X10 _3 sec^^ 

[0 3 16] 



[0317] **W^*»#»»<Z)«5t*ffitt, 
S5x.T\ fc-fiu mWt. «»ttOBKl*5V^ 

[0 3 18] wc* *»«^¥W*t^o«5t**K:J: 

[0 3 19] *fc, ^ano^fi^oa&^lcj: 

s o i m&<n*mmMm®K*vm't&ntzi>s 
[0320] j&no^fi^ea&^r** xikfli 
*• 

ib 1 1 **w©¥*fl^©a*#»©xa® 1 

[B 2 ] **Wo^**WW(D«3fi*jSfe«)Xe© 1 
Attics Lfcfl^BT?**. 

[B3] **mn^mmnmtb&*>iM*>im* 

[El 4] **WO^»i«Wo«3t*ifeoxa©l«*r 

[@5] *»Bo*»fl^oi(a*ft<Diao i ««: 

IB 7 1 **WO^»(ttW«>»5i*ife<0Xa© 1 flfr 
«^Wte^Lfc«^B 

IB 8 ] *%W<D*mWUtt<o®:W3m<DTM<D l fflfr 
aKCttl^Ufc*eCB-C»5. 

[19] ^no^Wfm^aBt&ttoxaoiflfr 

[Bio] MROfVflWoKIMtioiao l M 
«r«*»K:»Lfc«*BT*)5. 

IB i i ] ^swo^si^aw o«jt*«fe©xso i #j 

4r*«ttk:^Lfc«a;BT*>5. 
[012] *»W«)*«««BM*«)«3**jSfeoxao 1 01 

«r*s:w^Lfc«a:Bt?*><5. 
[b 1 3 1 ^w^^w^awojBt^jsfeoxao 1 #j 
«r«*ttfc«ufc«a;B-e*)6. 
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